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Supplementary Figure 1. Map of China. Provinces and major cities with reported human infections by the H7N9 
virus are shown in blue. Yellow stars show the locations of the centres with the largest numbers of reported cases. 
Red circles indicate the sampling sites of this study with their city and province names.
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A/chicken/Wenzhou/299/2013__H7N7

A/mallard/Geumgang/1/2007__H7N7

A/duck/Denmark/53-147-8/2008__H7N1

A/chicken/Wenzhou/640/2013__H7N7

A/duck/Jiangxi/3190/2009__H7N9

A/chicken/Rizhao/871/2013__H7N9

A/duck/Jiangxi/1742/2003__H7N7

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Italy/1391/1999__H7N1

A/duck/Fujian/6390/2010__H7N3

A/tufted duck/PT/13771/2006__H7N3

A/mallard/Korea/GH170/2007__H7N7

A/turkey/Germany/R11/2001__H7N7

A/duck/Thailand/CU-LM7288C/2010__H7N6

A/Netherlands/219/2003__H7N7

A/chicken/Rizhao/867/2013__H7N9

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/turkey/Italy/4482/1999__H7N1

A/Baers pochard/HuNan/414/2010__H7N1

A/red knot/Sweden/1/2004__H7N8

A/duck/Korea/LSY/2010__H7N7

A/chicken/Germany/R28/2003__H7N7

A/duck/Jiangxi/16769/2010__H7N7

A/mallard/Sweden/100993/2008__H7N7

A/mallard/Republic of Georgia/1/2010__H7N1

A/duck/Thailand/CU-9754C/2010__H7N4

A/goose/Czech Republic/1848-K9/2009__H7N9

A/mallard/Netherlands/9/2005__H7N7

A/wild duck/Jiangxi/19615/2009__H7N8

A/chicken/Italy/4746/1999__H7N1

A/duck/Jiangxi/16326/2010__H7N7

A/northern pintail/Akita/1367/2008__H7N7

A/duck/Korea/BC10/2007__H7N3

A/mallard/Republic of Georgia/3/2010__H7N3

A/duck/Jiangxi/8032/2009__H7N3

A/duck/Jiangxi/3230/2009__H7N9

A/mallard/Korea/GG2/2007__H7N7

A/duck/Jiangxi/3292/2009__H7N9

A/Northern shoveler/Seongdong/175/2008__H7N3

A/northern pintail/Aomori/1001/2008__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/mandarin duck/Korea/468/2011__H7N3

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Wenzhou/89/2013__H7N7

A/grey duck/Iwate/0303001/2012__H7N1

A/duck/Jiangxi/9742/2009__H7N3

A/chicken/Wenzhou/610/2013__H7N7

A/turkey/Italy/977/1999__H7N1

A/Shanghai/2/2013__H7N9

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/duck/Jiangxi/3141/2009__H7N9

A/spot-billed duck/Korea/447/2011__H7N9

A/wild duck/Mongolia/1-241/2008__H7N9

A/chicken/Netherlands/06022003/2006__H7N7

A/chicken/Rizhao/875/2013__H7N9

A/duck/Hokkaido/143/2003__H7N1

A/turkey/Italy/4295/1999__H7N1

A/duck/Jiangxi/1814/2003__H7N7

A/shoveler/Italy/2698-3/2006__H7N7

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/duck/Fujian/5728/2008__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/duck/Thailand/CU-10512C/2011__H7N4

A/duck/Jiangxi/3096/2009__H7N9

A/duck/Korea/A75/2010__H7N7

A/duck/Jiangxi/8028/2009__H7N3

A/duck/Shiga/B149/2007__H7N7

A/chicken/Wenzhou/269/2013__H7N7

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/duck/Jiangxi/19521/2009__H7N3

A/wild bird/Korea/A4/2011__H7N3

A/turkey/Italy/4580/1999__H7N1

A/duck/Korea/JSM/2010__H7N7

A/chicken/Wenzhou/685/2013__H7N7

A/duck/Jiangxi/21980/2010__H7N7

A/duck/Jiangxi/16285/2010__H7N3

A/chicken/Shanghai/S1053/2013__H7N9

A/turkey/Italy/4617/1999__H7N1

A/chicken/Wenzhou/626/2013__H7N7

A/silkie chicken/Wenzhou/816/2013__H7N7

A/northern pintail/Akita/1370/2008__H7N7

A/Anhui/1/2013__H7N9

A/wild bird/Korea/A330/2009__H7N7

A/pigeon/Wenzhou/497/2013__H7N7

A/Hangzhou/1/2013__H7N9

A/duck/Tsukuba/30/2007__H7N7

A/duck/Mongolia/720/2007__H7N6

A/wild bird feces/Korea/ESD07/2005__H7N7

A/mallard/Korea/822/2010__H7N7

A/wild duck/Jiangxi/10179/2005__H7N3

A/wild bird feces/Korea/HDR16/2003__H7N2

A/duck/Korea/GJ56/2007__H7N8

A/silkie chicken/Wenzhou/792/2013__H7N7

A/turkey/Italy/1265/1999__H7N1

A/chicken/Italy/1082/1999__H7N1

A/chicken/Wenzhou/279/2013__H7N7

A/silkie chicken/Wenzhou/793/2013__H7N7

A/wild bird feces/Nakdonggang/2-14/2004__H7N2

A/wild bird/Korea/A72/2010__H7N7

A/duck/Jiangxi/21669/2009__H7N7

A/duck/Jiangxi/9711/2009__H7N3

A/duck/Yunnan/87/2007__H7N6

A/turkey/Italy/4130/2004__H7N3

A/turkey/Italy/4042/1999__H7N1

A/duck/Mongolia/47/2001__H7N1

A/turkey/Italy/9289/2002__H7N3

A/duck/Jiangxi/25134/2009__H7N6

A/chicken/Rizhao/515/2013__H7N9

A/mallard/Korea/GG3/2007__H7N7

A/environment/Mongolia/1-51/2007__H7N7

A/turkey/Italy/3560/1999__H7N1

A/duck/Mongolia/119/2008__H7N9

A/duck/Fujian/5476/2008__H7N7

A/duck/Tsukuba/922/2008__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Wenzhou/331/2013__H7N7

A/wild bird/Korea/5-77/2005__H7N8

A/pigeon/Wenzhou/559/2013__H7N7

A/mallard/Netherlands/29/2006__H7N2

A/chicken/Italy/1279/1999__H7N1

A/chicken/Wenzhou/624/2013__H7N7

A/duck/Chiba/20/2009__H7N7

A/magpie/Korea/YJD174/2007__H7N7

A/chicken/Wenzhou/666/2013__H7N7

A/duck/Wenzhou/771/2013__H7N3

A/turkey/Italy/9737/2002__H7N3

A/mallard/Netherlands/22/2007__H7N1

A/chicken/Italy/322/2001__H7N1

A/duck/Zhejiang/12/2011__H7N3

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/turkey/Italy/3829/2004__H7N3

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Jiangxi/2369/2010__H7N7

A/pigeon/Shanghai/S1069/2013__H7N9

A/duck/Korea/A117/2010__H7N6

A/duck/Jiangxi/22330/2009__H7N3

A/common teal/Hong Kong/MPM1645/2011__H7N1

A/mallard/Sweden/105/2002__H7N7

A/duck/Fujian/6380/2010__H7N3

A/wild bird feces/Korea/HDR22/2006__H7N7

A/chicken/Wenzhou/275/2013__H7N7

A/duck/Zhejiang/10/2011__H7N3

A/duck/Mongolia/47/2012__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/duck/Jiangxi/7016/2009__H7N3

A/duck/Tsukuba/664/2007__H7N7

A/turkey/Italy/3466/1999__H7N1

A/duck/Wenzhou/775/2013__H7N2

A/shoveler/Italy/2698-27/2006__H7N7

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/duck/Fujian/5448/2008__H7N7

A/wild bird/Korea/A9/2011__H7N9

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/swan/Slovenia/53/2009__H7N7

A/wild duck/Jiangxi/19831/2009__H7N7

A/shoveler/Egypt/909864/2004__H7N7

A/northern pintail/Miyagi/674/2008__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/duck/Jiangxi/1786/2003__H7N7

A/mallard/Netherlands/33/2006__H7N8

A/chicken/Wenzhou/662/2013__H7N7

A/Shanghai/1/2013__H7N9

A/duck/Hokkaido/1/2010 __H7N7

A/turkey/Italy/1067/1999 __H7N1

A/duck/Hokkaido/W63/2011__H7N7

A/duck/Jiangxi/3169/2009__H7N9

A/northern pintail/Aomori/372/2008__H7N7

A/mallard/Korea/GH171/2007__H7N7

A/duck/Korea/A112/2010__H7N7

A/duck/Hokkaido/W62/2011__H7N7

A/wild duck/Jiangxi/9157/2005__H7N8

A/guinea fowl/Italy/155/2000__H7N1

A/duck/Korea/A79/2010__H7N7

A/duck/Shimane/18/2006__H7N7

A/mallard/Sweden/7206/2004__H7N7

A/duck/Jiangxi/13291/2009__H7N3

A/turkey/Italy/1351/2001__H7N1

A/chicken/Wenzhou/305/2013__H7N7

A/turkey/Italy/4426/2000__H7N1

A/mallard/Republic of Georgia/2/2010__H7N7

A/pintail/Korea/1173/2009__H7N7

A/duck/Jiangxi/23005/2009__H7N3

A/mallard/Italy/299/2005__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/duck/Iwate/301007/2012__H7N1

A/mallard/Korea/5-80/2005__H7N8

A/duck/Iwate/301012/2012__H7N1

A/duck/Jiangxi/3214/2009__H7N9

A/duck/Jiangxi/1717/2003__H7N7

A/mallard/Italy/250/2002__H7N1

A/mallard/Italy/43/2001__H7N3

A/duck/Jiangxi/1760/2003__H7N7

A/duck/Korea/A349/2009__H7N2

A/goose/Guangdong/7472/2012__H7N7

A/duck/Jiangxi/23008/2009__H7N7

A/wild bird feces/Hadoree/8/2003__H7N2

A/turkey/Italy/2684/2003__H7N3

A/duck/Tsukuba/700/2007__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/duck/Fujian/5408/2008__H7N7

A/mallard/Sweden/85/2002__H7N7

A/duck/Jiangxi/3257/2009__H7N9

A/chicken/England/4054/2006__H7N3

A/goose/Czech Republic/1848-T14/2009__H7N9

A/mallard/Sweden/64/2003__H7N7

A/common teal/Hong Kong/MPL634/2011__H7N7

A/duck/Zhejiang/11/2011__H7N3

A/garganey/Crimea/2027/2008__H7N8

A/duck/Zhejiang/2/2011__H7N3

A/chicken/Wenzhou/189/2013__H7N7

A/duck/Thailand/CU-10524C/2011__H7N4

A/turkey/Italy/3675/1999__H7N1

A/anas crecca/Spain/1460/2008__H7N9

A/duck/Jiangxi/9631/2009__H7N8

A/pigeon/Wenzhou/397/2013__H7N7

A/northern pintail/Akita/1368/2008__H7N7

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Wenzhou/278/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/mute swan/Hungary/5973/2007__H7N7

A/duck/Jiangxi/7713/2009__H7N3

A/duck/Fujian/6388/2010__H7N3

A/turkey/Italy/1084/2000__H7N1

A/swan/Czech Republic/5416/2011__H7N7

A/chicken/England/4266/2006__H7N3

A/mallard/Korea/21-9/2008__H7N8

A/duck/Jiangxi/16736/2010__H7N3

A/quail/Thailand/CU-J2882/2009__H7N1

A/duck/Shimane/83/2006__H7N3

A/chicken/Wenzhou/678/2013__H7N7

A/duck/Mongolia/867/2002__H7N1

A/duck/Jiangxi/25186/2009__H7N6

A/duck/Shimane/137/2006__H7N3

A/chicken/Wales/1306/2007__H7N2

A/northern pintail/Akita/1369/2008__H7N7

A/chicken/England/1158-11406/2008__H7N7

A/duck/Jiangxi/3286/2009__H7N9

A/wild bird/Korea/A3/2011__H7N9

A/quail/Italy/396/2000__H7N1

A/duck/Jiangxi/3283/2009__H7N9

A/turkey/Italy/2962/2003__H7N3

A/wild bird/Korea/A331/2009__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/mallard/Netherlands/12/2000__H7N3

A/duck/Fujian/6326/2010__H7N3

A/duck/Jiangxi/3152/2009__H7N9

A/mallard/Sweden/S90597/2005__H7N7

A/wild bird feces/Shihwa/21/2006__H7N3

A/environment/Shanghai/S1088/2013__H7N9

A/duck/Korea/A76/2010__H7N7
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Supplementary Figure 2. Phylogeny of H7 haemagglutinin gene. a, Maximum 
likelihood tree (n=439) of the major Eurasian lineage. Sequences reported in this 
study are highlighted in red. The outbreak H7N9 viruses published previously are in 
blue. Shimodaira–Hasegawa-like branch support values of selected nodes are 
shown. The major lineages of the outbreak H7N9 and WZ-Ck-H7N7 viruses are indi-
cated by red and yellow blocks. Other lineages are annotated with square brackets. 
Lineages ‘a’, ‘b’ and ‘c’ from Fig.1 are indicated.  b, Time-scaled phylogeny (n=250) es-
tablished from the uncorrelated lognormal distributed clock model and Bayesian 
Markov Chain Monte Carlo (BMCMC) methods. The timescale bar is provided at the 
bottom. Clade posterior probabilities and 95% highest posterior density (HPD) of 
age estimates of selected nodes are shown as numbers and horizontal bars respec-
tively. 
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A/chicken/Wenzhou/269/2013__H7N7

A/spot-billed duck/Korea/447/2011__H7N9
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A/turkey/Italy/3560/1999__H7N1

A/duck/Jiangxi/13291/2009__H7N3

A/duck/Thailand/CU-LM7306C/2010__H7N6

A/mallard/Sweden/104/02__H7N7

A/silkie chicken/Wenzhou/790/2013__H7N7,H9N2-mixed

A/chicken/Rizhao/871/2013__H7N9

A/mallard/Korea/822/2010__H7N7

A/duck/Mongolia/119/2008__H7N9

A/duck/Jiangxi/3190/2009__H7N9

A/pigeon/Wenzhou/559/2013__H7N7

A/turkey/Italy/8535/2002__H7N3

A/silkie chicken/Wenzhou/786/2013__H7N7,H9N2-mixed

A/chicken/Rizhao/515/2013__H7N9

A/duck/Italy/4609/2003__H7N2

A/turkey/Italy/1081/99 __H7N1

A/turkey/Germany/R11/01__H7N7

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/duck/Jiangxi/9631/2009__H7N8

A/duck/Fujian/5408/2008__H7N7

A/duck/Jiangxi/1760/03__H7N7

A/duck/Hokkaido/W63/2011__H7N7

A/wild bird/Korea/A4/2011__H7N3

A/Shanghai/2/2013__H7N9

A/silkie chicken/Wenzhou/816/2013__H7N7

A/duck/Hokkaido/W62/2011__H7N7

A/mallard/Iran/V31/04__H7

A/goose/Czech Republic/1848-T14/2009__H7N9

A/silkie chicken/Wenzhou/802/2013__H7N7

A/duck/Chiba/20/2009__H7N7

A/turkey/Italy/4073/99 __H7N1

A/chicken/Italy/4616/2003__H7N3

A/chicken/Italy/13307/99__H7N1

A/chicken/Italy/4746/1999__H7N1

A/turkey/Italy/977/1999__H7N1

A/duck/Jiangxi/3152/2009__H7N9

A/duck/Jiangxi/16326/2010__H7N7

A/turkey/Italy/3889/99 __H7N1

A/duck/Jiangxi/21669/2009_H7N7

A/northern pintail/Akita/1369/2008__H7N7

A/turkey/Italy/8458/2002__H7N3

A/quail/Italy/4610/2003__H7N2

A/northern pintail/Miyagi/674/2008__H7N7

A/silkie chicken/Wenzhou/796/2013__H7N7,H9N2-mixed

A/mallard/Italy/497-35/2006__H7

A/duck/Yunnan/87/2007__H7N6

A/mallard/Sweden/103/02__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/guinea fowl/Italy/155/2000__H7N1

A/turkey/Italy/3829/2004__H7N3

A/duck/Mongolia/47/2001__H7N1

A/duck/Mongolia/47/2012__H7N7

A/turkey/Italy/1010/2003__H7N3

A/wild bird/Korea/5-77/2005__H7N8

A/duck/Fujian/6390/2010__H7N3

A/ostrich/Italy/984/00__H7N1

A/turkey/Italy/8000/2002__H7N3

A/duck/Fujian/5728/2008__H7N7

A/duck/Jiangxi/3230/2009__H7N9

A/mallard/Netherlands/9/2005__H7N7

A/chicken/Jiangxi/2369/2010_H7N7

A/mallard/Sweden/106/02__H7N7

A/duck/Jiangxi/3169/2009__H7N9

A/pigeon/Shanghai/S1069/2013__H7N9

A/duck/Thailand/CU-LM7280C/2010__H7N6

A/turkey/Italy/4295/1999__H7N1

A/northern pintail/Aomori/372/2008__H7N7

A/turkey/Italy/2505/99 __H7N1

A/mallard/Italy/299/05__H7N7

A/chicken/England/4266/2006__H7N3

A/mallard/Sweden/105/2002__H7N7

A/turkey/Italy/2987/2003__H7N3

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/mallard/Republic of Georgia/1/2010__H7N1

A/mallard/Sweden/92/02__H7N7

A/pintail/Korea/1173/2009__H7N7

A/chicken/Netherlands/06022003/2006__H7N7

A/duck/Thailand/CU-LM7306T/2010__H7N6

A/duck/Jiangxi/8032/2009__H7N3

A/wild bird feces/Korea/ESD07/2005__H7N7

A/swan/Slovenia/53/2009__H7N7

A/shoveler/Italy/2698-3/2006__H7N7

A/duck/Thailand/CU-10518C/2011__H7N4

A/turkey/Italy/472/99__H7N1

A/chicken/Italy/1279/1999__H7N1

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/duck/Thailand/CU-9754C/2010__H7N4

A/mallard/Republic of Georgia/3/2010__H7N3

A/duck/Mongolia/867/2002__H7N1

A/mallard/Republic of Georgia/2/2010__H7N7

A/turkey/Italy/4372/2004__H7N3

A/chicken/England/1158-11406/2008__H7N7

A/mallard/Korea/GG2/2007__H7N7

A/wild bird feces/Korea/HDR16/2003__H7N2

A/turkey/Italy/2043/2003__H7N3

A/chicken/Wenzhou/690/2013__H7N7

A/duck/Jiangxi/25186/2009__H7N6

A/duck/Thailand/CU-10534C/2011__H7N4

A/wild duck/Jiangxi/19615/2009_H7N8

A/duck/Jiangxi/3096/2009__H7N9

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Italy/270638/02__H7N3

A/turkey/Italy/3775/99 __H7N1

A/chicken/Italy/1067/1999__H7N1

A/turkey/Italy/3620/2003__H7N3

A/chicken/Netherlands/03010132/03__H7N7

A/wild bird/Korea/A14/2011__H7N9

A/turkey/Italy/4603/1999__H7N1

A/duck/Jiangxi/7016/2009__H7N3

A/duck/Korea/A112/2010__H7N7

A/chicken/England/4157/2006__H7N3

A/turkey/Italy/2379/99 __H7N1

A/wild bird/Korea/A331/2009__H7N7

A/turkey/Italy/214845/2002__H7N3

A/turkey/Italy/4644/1999__H7N1

A/chicken/Wenzhou/305/2013__H7N7

A/turkey/Italy/12598/99__H7N1

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/turkey/Italy/1085/99 __H7N1

A/duck/Jiangxi/22330/2009__H7N3

A/duck/Hokkaido/1/2010 __H7N7

A/duck/Jiangxi/9711/2009__H7N3

A/turkey/Italy/4482/1999__H7N1

A/mallard/Sweden/94/02__H7N7

A/duck/Wenzhou/775/2013__H7N2

A/grey duck/Iwate/0303001/2012__H7N1

A/turkey/Italy/2379/2000__H7N1

A/wild duck/Jiangxi/19831/2009_H7N7

A/chicken/Rizhao/713/2013__H7N9

A/swan/Czech Republic/5416/2011__H7N7

A/duck/Mongolia/720/2007__H7N6

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/turkey/Italy/68819/03__H7N3

A/mallard/Germany/WV38K/03__H7

A/duck/Korea/GJ56/2007__H7N8

A/chicken/Wenzhou/662/2013__H7N7

A/mallard/Geumgang/1/2007__H7N7

A/wild bird feces/Hadoree/8/2003__H7N2

A/chicken/Wenzhou/628/2013__H7N7,H9N2-mixed

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/wild bird/Korea/A330/2009__H7N7

A/duck/Thailand/CU-10524C/2011__H7N4

A/mallard/Italy/250/02__H7N1

A/duck/Korea/A349/2009__H7N2

A/northern pintail/Akita/1368/2008__H7N7

A/turkey/Italy/5079/99 __H7N1

A/Northern shoveler/Seongdong/175/2008__H7N3

A/chicken/Italy/5093/99__H7N1

A/turkey/Italy/4608/2003__H7N3

A/chicken/Wenzhou/632/2013__H7N7,H9N2-mixed

A/duck/Thailand/CU-10512C/2011__H7N4

A/duck/Thailand/CU-LM7283C/2010__H7N6

A/mallard/Italy/4776-36/2004__H7N7

A/duck/Jiangxi/3141/2009__H7N9

A/goose/Czech Republic/1848-K9/2009__H7N9

A/mallard/Sweden/64/2003__H7N7

A/turkey/Italy/4169/1999__H7N1

A/wild bird feces/Shihwa/21/2006__H7N3

A/turkey/Italy/9737/2002__H7N3

A/duck/Thailand/CU-LM7279T/2010__H7N6

A/duck/Jiangxi/1814/03__H7N7

A/duck/Jiangxi/3283/2009__H7N9

A/chicken/Wenzhou/622/2013__H7N7,H9N2-mixed

A/turkey/Italy/2716/99 __H7N1

A/duck/Jiangxi/19521/2009__H7N3

A/duck/Fujian/6380/2010__H7N3

A/mallard/Sweden/82/02__H7N7

A/turkey/Italy/121964/03__H7N3

A/mallard/Sweden/65/2003__H7N7

A/turkey/Italy/3185/1999__H7N1

A/chicken/Wenzhou/678/2013__H7N7

A/turkey/Italy/8912/2002__H7N3

A/turkey/Italy/13467/99__H7N1

A/turkey/Italy/4294/1999__H7N1

A/turkey/Italy/4857/99 __H7N1

A/duck/Thailand/CU-9744C /2010__H7N4

A/duck/Shimane/137/2006__H7N3

A/duck/Jiangxi/1717/2003__H7N7

A/duck/Korea/109/2011__H7N7

A/shoveler/Italy/2698-27/2006__H7N7

A/chicken/Wenzhou/592/2013__H7N7,H9N2-mixed

A/wild duck/Mongolia/1-241/2008__H7N9

A/mallard/Italy/43/2001__H7N3

A/turkey/Italy/9742/2002__H7N3

A/mallard/Italy/4234/2004__H7N7

A/wild bird/Korea/A9/2011__H7N9

A/duck/Jiangxi/25134/2009_H7N6

A/duck/Shiga/B149/2007__H7N7

A/duck/Thailand/CU-10525T/2011__H7N4

A/Baers pochard/HuNan/414/2010__H7N1

A/chicken/Rizhao/867/2013__H7N9

A/turkey/Italy/1555/99 __H7N1

A/wild bird feces/Nakdonggang/2-14/2004__H7N2

A/chicken/Wenzhou/278/2013__H7N7

A/duck/Shimane/18/2006__H7N7

A/turkey/Italy/3488/1999__H7N1

A/tufted duck/PT/13771/2006__H7N3

A/Netherlands/33/03__H7N7

A/duck/Korea/LSY/2010__H7N7

A/duck/Italy/4692-9/2004__H7

A/turkey/Italy/5563/99 __H7N1

A/ostrich/Italy/2332/00__H7N1

A/turkey/Italy/4640/99 __H7N1

A/turkey/Italy/2685/2003__H7N3

A/chicken/Wales/1306/2007__H7N2

A/duck/Fujian/6326/2010__H7N3

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Mansehra/NARC-1282/2004__H7N3

A/quail/Italy/4992/1999__H7N1

A/mallard/Netherlands/33/2006__H7N8

A/duck/Thailand/CU-LM7302T/2010__H7N6

A/turkey/Italy/1174/99 __H7N1

A/mallard/Sweden/95/2005__H7N7

A/mallard/Italy/33/01__H7N3

A/chicken/Italy/682/2003__H7N3

A/mallard/Netherlands/29/2006__H7N2

A/duck/Hokkaido/143/2003__H7N1

A/chicken/England/4054/2006__H7N3

A/duck/Thailand/CU-LM7297T/2010__H7N6

A/chicken/Italy/13489/99__H7N1

A/duck/Zhejiang/12/2011__H7N3

A/mallard/Korea/5-80/2005__H7N8

A/chicken/Wenzhou/334/2013__H7N7

A/northern pintail/Akita/1367/2008__H7N7

A/mallard/Sweden/93/02__H7N7

A/chicken/Wenzhou/275/2013__H7N7

A/turkey/Italy/3807/2004__H7N3

A/chicken/Wenzhou/666/2013__H7N7

A/duck/Jiangxi/23005/2009_H7N3

A/duck/Thailand/CU-LM7301T/2010__H7N6

A/turkey/Italy/4602/99 __H7N1

A/mallard/Italy/199/01__H7N3

A/duck/Fujian/6388/2010__H7N3

A/duck/Iwate/301012/2012__H7N1

A/mallard/Sweden/100993/2008__H7N7

A/duck/Korea/A75/2010__H7N7

A/common teal/Hong Kong/MPM1645/2011__H7N1

A/turkey/Italy/3337/2004__H7N3

A/chicken/Wenzhou/692/2013__H7N7,H9N2-mixed

A/turkey/Italy/251/2003__H7N3

A/duck/Thailand/CU-10507T/2011__H7N4

A/chicken/Wenzhou/688/2013__H7N7,H9N2-mixed

A/duck/Thailand/CU-LM7298T/2010__H7N6

A/shoveler/Egypt/909864/2004__H7N7

A/turkey/Italy/2715/1999__H7N1

A/goose/Guangdong/7472/2012__H7N7

A/pigeon/Wenzhou/497/2013__H7N7

A/turkey/Italy/5425/2007__H7N3

A/turkey/Italy/9289/2002__H7N3

A/turkey/Italy/4708/1999__H7N1

A/duck/Jiangxi/3257/2009__H7N9

A/wild bird/Korea/A72/2010__H7N7

A/turkey/Italy/97500/03__H7N3

A/chicken/Italy/267/00__H7N1

A/duck/Jiangxi/23008/2009_H7N7

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Rizhao/865/2013__H7N9

A/garganey/Crimea/2027/2008__H7N8

A/turkey/Italy/4725/99 __H7N1

A/Anhui/1/2013__H7N9

A/turkey/Italy/1279/99 __H7N1

A/duck/Shimane/83/2006__H7N3

A/turkey/Italy/4620/99 __H7N1

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Shanghai/S1053/2013__H7N9

A/duck/Jiangxi/9742/2009__H7N3

A/chicken/Spain/6279-2/2009__H7N7

A/chicken/Italy/322/2001__H7N1

A/turkey/Italy/220158/2002__H7N3

A/red knot/Sweden/1/2004__H7N8

A/chicken/Wenzhou/698/2013__H7N7

A/silkie chicken/Wenzhou/806/2013__H7N7

A/duck/Jiangxi/1775/2003__H7N7

A/swan/Shimane/42/1999__H7N8

A/chicken/Italy/445/99__H7N1

A/turkey/Italy/335/00__H7N1

A/chicken/Netherlands/2586/2003__H7N7

A/turkey/Italy/3819/99 __H7N1

A/Netherlands/219/2003__H7N7

A/duck/Zhejiang/2/2011__H7N3

A/duck/Thailand/CU-10530T/2011__H7N4

A/turkey/Italy/9739/2002__H7N3

A/turkey/Italy/4617/1999__H7N1

A/turkey/Italy/4911/99 __H7N1

A/duck/Tsukuba/700/2007__H7N7

A/silkie chicken/Wenzhou/792/2013__H7N7

A/turkey/Italy/4499/99 __H7N1

A/turkey/Italy/3675/1999__H7N1

A/duck/Italy/551/2000__H7N1

A/chicken/Rizhao/715/2013__H7N9

A/turkey/Italy/4426/1999__H7N1

A/turkey/Germany/R11/2001__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/duck/Thailand/CU-10530C/2011__H7N4

A/chicken/Rizhao/719/2013__H7N9,H9N2-mixed

A/silkie chicken/Wenzhou/782/2013__H7N7,H9N2-mixed

A/duck/Thailand/CU-LM7291T/2010__H7N6

A/chicken/Netherlands/1/03__H7N7

A/turkey/Italy/8534/2002__H7N3

A/chicken/Wenzhou/630/2013__H7N7,H9N2-mixed

A/duck/Wenzhou/771/2013__H7N3

A/mallard/Korea/GH171/2007__H7N7

A/duck/Korea/A76/2010__H7N7

A/duck/Jiangxi/1786/03__H7N7

A/chicken/Wenzhou/89/2013__H7N7

A/duck/Taiwan/4201/99__H7N7

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Korea/JSM/2010__H7N7

A/ostrich/Italy/1038/2000__H7N1

A/duck/Tsukuba/922/2008__H7N7

A/turkey/Italy/2984/2000__H7N1

A/turkey/Italy/1265/1999__H7N1

A/wild duck/Jiangxi/9157/2005_H7N8

A/turkey/Italy/1082/99 __H7N1

A/duck/Jiangxi/21980/2010__H7N7

A/duck/Tsukuba/30/2007__H7N7

A/turkey/Italy/1067/99 __H7N1

A/silkie chicken/Wenzhou/800/2013__H7N7,H9N2-mixed

A/turkey/Italy/1083/99 __H7N1

A/duck/Jiangxi/16736/2010__H7N3

A/pigeon/Wenzhou/397/2013__H7N7

A/mallard/Korea/GH170/2007__H7N7

A/mallard/Italy/4810-7/2004__H7N7

A/mallard/Netherlands/12/2000__H7N3

A/duck/Thailand/CU-LM7291C/2010__H7N6

A/duck/Thailand/CU-LM7294T/2010__H7N6

A/quail/Thailand/CU-J2882/2009__H7N1

A/mallard/Spain/08.00991.3/2005__H7N9

A/duck/Fujian/5476/2008__H7N7

A/chicken/Wenzhou/279/2013__H7N7

A/duck/Jiangxi/16769/2010__H7N7

A/chicken/Italy/444/99__H7N1

A/quail/Italy/3347/2004__H7N3

A/duck/Korea/BC10/2007__H7N3

A/duck/Italy/4692-30/2004__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/mallard/Sweden/S90735/2003__H7N7

A/Hangzhou/1/2013__H7N9

A/quail/Italy/396/2000__H7N1

A/environment/Shanghai/S1088/2013__H7N9

A/turkey/Italy/4130/2004__H7N3

A/wild duck/Jiangxi/10179/2005_H7N3

A/duck/Jiangxi/3286/2009__H7N9

A/chicken/Rizhao/875/2013__H7N9

A/Shanghai/1/2013__H7N9

A/turkey/Italy/5032/99 __H7N1

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/chicken/Wenzhou/645/2013__H7N7

A/duck/Tsukuba/664/2007__H7N7

A/environment/Mongolia/1-51/2007__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/chicken/Wenzhou/602/2013__H7N7

A/duck/Jiangxi/3292/2009__H7N9

A/chicken/Italy/2335/2000__H7N1

A/turkey/Italy/1084/2000__H7N1

A/silkie chicken/Wenzhou/798/2013__H7N7

A/chicken/Italy/1391/1999__H7N1

A/turkey/Italy/4580/1999__H7N1

A/mallard/Sweden/85/2002__H7N7



*

*

H7N9
majority
lineage

Eurasian
wild bird
gene pool

1995.0 2000.0 2005.0 2010.0 2015.0

A/mallard/Sweden/49/2005__H2N9

A/common teal/Netherlands/9/2000__H11N9
A/Duck/Nanchang/2-0485/2000__H2N9

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/shorebird/Korea/S8/2006__H11N9

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/duck/Jiangxi/22597/2012__H11N9

A/wild duck/Shantou/311/2001__H6N9

A/mallard/New Zealand/1365-350/2005__H6N9

A/common teal/Hong Kong/MPK630/2009__H10N9

A/swan/Shimane/190/2001__H6N9

A/duck/Vietnam/LBM81/2012__H11N9

A/duck/Jiangxi/3214/2009__H7N9

A/duck/Jiangxi/3169/2009__H7N9

A/northern pintail/Aomori/1192/2008__H5N9

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/mallard/Sweden/48/2002__H11N9

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/duck/Chiba/23/2006__H11N9

A/mallard/Netherlands/12/1999__H2N9

A/mallard/PT/26153/2007__H11N9

A/duck/Yunnan/2908/2009__H11N9

A/duck/Guangdong/4323/2007__H11N9

A/duck/Guangdong/455/2000__H3N9

A/mallard/Sweden/49/2002__H5N9

A/mallard/Netherlands/42/2006__H11N9

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/duck/Jiangxi/3257/2009__H7N9

A/Duck/Nanchang/2-0492/2000__H2N9

A/Hangzhou/1/2013__H7N9

A/mallard/Sweden/91/2005__H2N9

A/common teal/Hong Kong/MPD322/2007__H11N9

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

A/mallard/Czech Republic/15962-4T/2010__H6N9

A/duck/Vietnam/G30/2008__H11N9

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/mallard/Sweden/72/2005__H2N9

A/Chicken/Shanghai/S1053/2013__H7N9

A/duck/Hokkaido/W245/2004__H11N9

A/wild bird/Korea/A3/2011__H7N9

A/mallard/Sweden/103/2005__H2N9

A/mallard/Sweden/90/2005__H11N9

A/Environment/Shanghai/S1088/2013__H7N9

A/Chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/duck/Chiba/21/2006__H11N9

A/Shanghai/2/2013__H7N9

A/mallard/Sweden/36/2003__H11N9

A/duck/Nanchang/4-184/2000__H2N9

A/chicken/Rizhao/875/2013__H7N9

A/Anas crecca/Spain/1460/2008__H7N9

A/spot-billed duck/Korea/447/2011__H7N9

A/mallard/Czech Republic/13438-29K/2010__H11N9

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/Pigeon/Shanghai/S1069/2013__H7N9

A/duck/Hunan/1590/2007__H6N9

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

A/duck/Jiangxi/21714/2011__H11N9

A/duck/Vietnam/G32/2008__H11N9

A/duck/Jiangxi/3292/2009__H7N9

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/duck/Siberia/700/1996__H11N9

A/duck/Jiangxi/22537/2012__H11N9

A/duck/Tsukuba/164/2005__H11N9

A/duck/Nanchang/2-0486/2000__H2N9

A/mallard/Sweden/65/2002__H10N9

A/Duck/Nanchang/4-190/2000__H2N9

A/wild bird/Korea/A14/2011__H7N9

A/duck/Vietnam/G17-1/2011__H11N9

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/duck/Jiangxi/3286/2009__H7N9

A/mallard/Switzerland/WV1071028/2007__H11N9

A/duck/Jiangxi/3152/2009__H7N9

A/mallard/Czech Republic/15962-1T/2010__H6N9

A/duck/Mongolia/119/2008__H7N9

A/Shanghai/1/2013__H7N9

A/duck/Jiangxi/3096/2009__H7N9

A/mallard/Sweden/60/2005__mixedN9

A/wild duck/Korea/SH20-27/2008__H7N9

A/wild bird/Korea/A9/2011__H7N9

A/duck/Guangdong/707/2000__H2N9

A/mallard/Netherlands/13/1999__mixedN9

A/duck/Chiba/11/2006__H11N9

A/duck/Jiangxi/11278/2009__H11N9

A/duck/Chiba/7/2006__H11N9

A/muscovy duck/Thailand/CU-LM1984/2009__H4N9

A/chicken/Rizhao/515/2013__H7N9

A/duck/Yunnan/1282/2007__H11N9

A/mallard/Netherlands/11/1999__H2N9

A/swan/Shimane/227/01__H3N9

A/chicken/Rizhao/871/2013__H7N9

A/duck/Jiangxi/3190/2009__H7N9

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

A/duck/Jiangxi/22041/2008__H4N9

A/mallard/Korea/LBM616/2007__H11N9

A/wild duck/Guangdong/520/2001__H1N9

A/duck/Jiangxi/22620/2012__H11N9

A/sharp-tailed sandpiper/Australia/10/2004__H11N9

A/duck/Tsukuba/441/2005__H11N9

A/mallard/Czech Republic/15902-18K/2009__H6N9

A/mallard/Sweden/43/2005__H2N9

A/goose/Czech Republic/1848-T14/2009__H7N9

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/duck/Tsukuba/239/2005__H11N9

A/Baikal teal/Hongze/14/2005__H11N9

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/duck/Jiangxi/3283/2009__H7N9

A/Anhui/1/2013__H7N9

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

A/chicken/Rizhao/867/2013__H7N9

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/goose/Czech Republic/1848-K9/2009__H7N9

A/pintail/Shimane/324/98__H1N9

A/mallard/Netherlands/13/2001__H2N9

A/duck/Guizhou/1078/2011__H11N9

A/mallard/New Zealand/1440-365/2005__H11N9

A/duck/Jiangxi/3141/2009__H7N9
A/duck/Jiangxi/3230/2009__H7N9
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Supplementary Figure 3. Phylogeny of N9 neuraminidase gene. a, 
Maximum likelihood tree (n=136). b, Time-scaled tree (n=120). Annotation 
as in Supplementary Fig. 2. The ‘*’ in panel a denotes N9 sub-lineages link-
ing the viruses of domestic ducks and wild birds (as is in Fig. 1b). 

Novel
H7N9
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A/duck/Hokkaido/W245/2004__H11N9

A/chicken/Rizhao/719/2013__H7N9,H9N2-mixed

A/chicken/Rizhao/875/2013__H7N9

A/mallard/Sweden/43/2005__H2N9

A/chicken/Rizhao/515/2013__H7N9

A/pintail/Shimane/324/98__H1N9

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/mallard/Netherlands/13/1999__mixedN9

A/duck/Jiangxi/3292/2009__H7N9

A/mallard/New Zealand/1440-365/2005__H11N9

A/mallard/Sweden/65/2002__H10N9

A/duck/Guangdong/707/2000__H2N9

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

A/mallard/Sweden/60/2005__mixedN9

A/duck/Jiangxi/22620/2012__H11N9

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/duck/Zambia/12/2009__H11N9

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/spot-billed duck/Korea/447/2011__H7N9

A/mallard/Czech Republic/15902-18K/2009__H6N9

A/mallard/Sweden/49/2002__H5N9

A/duck/Vietnam/OIE-2386/2009__H11N9

A/mallard/New Zealand/1365-350/2005__H6N9

A/duck/Zambia/11/2009__H11N9

A/chicken/Shanghai/S1053/2013__H7N9

A/swan/Shimane/227/01__H3N9

A/duck/Chiba/7/2006__H11N9

A/mallard/Netherlands/13/2001__H2N9

A/duck/Yunnan/2908/2009__H11N9

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

A/duck/Jiangxi/21714/2011__H11N9

A/duck/Tsukuba/164/2005__H11N9

A/duck/Vietnam/OIE-3301/2011__H6N9

A/Baikal teal/Hongze/14/2005__H11N9

A/wild bird/Korea/A3/2011__H7N9

A/duck/Jiangxi/3230/2009__H7N9

A/mallard/Sweden/49/2005__H2N9

A/mallard/Sweden/48/2002__H11N9

A/duck/Jiangxi/11278/2009__H11N9

A/wild bird/Korea/A14/2011__H7N9

A/Duck/Nanchang/2-0485/2000__H2N9

A/duck/Vietnam/OIE-745/2011__H11N9

A/mallard/Czech Republic/15962-1T/2010__H6N9

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/mallard/Netherlands/42/2006__H11N9

A/goose/Czech Republic/1848-K9/2009__H7N9

A/mallard/Sweden/36/2003__H11N9
A/mallard/Spain/08.00991.3/2005__H7N9

A/white stork/Spain/08.00991.7/2006__H11N9

A/duck/Guangdong/455/2000__H3N9

A/mallard/Czech Republic/13438-29K/2010__H11N9

A/sharp-tailed sandpiper/Australia/10/2004__H11N9

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/duck/Jiangxi/22041/2008__H4N9

A/mallard/Czech Republic/15902-25K/2009__H11N9

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/mallard/Czech Republic/15962-4T/2010__H6N9

A/common teal/Netherlands/9/2000__H11N9

A/mallard/PT/26153/2007__H11N9

A/duck/Guangdong/4323/2007__H11N9

A/duck/Guizhou/1078/2011__H11N9

A/mallard/Sweden/91/2005__H2N9

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/mallard/Korea/LBM616/2007__H11N9

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/shorebird/Korea/S8/2006__H11N9

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

A/Anas crecca/Spain/1460/2008__H7N9

A/mallard/Netherlands/12/1999__H2N9

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/duck/Tsukuba/441/2005__H11N9

A/Duck/Nanchang/3-090/2000__H2N9

A/chicken/Rizhao/715/2013__H7N9

A/Anhui/1/2013__H7N9

A/wild duck/Guangdong/520/2001__H1N9

A/duck/Jiangxi/3214/2009__H7N9

A/Duck/Nanchang/2-0492/2000__H2N9

A/Shanghai/1/2013__H7N9

A/mallard/Netherlands/5/1999__H2N9

A/duck/Nanchang/2-0486/2000__H2N9

A/duck/Vietnam/LBM81/2012__H11N9

A/chicken/Rizhao/871/2013__H7N9

A/duck/Jiangxi/22597/2012__H11N9

A/duck/Siberia/700/1996__H11N9

A/duck/Chiba/21/2006__H11N9

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/duck/Vietnam/G17-1/2011__H11N9

A/duck/Nanchang/4-184/2000__H2N9

A/duck/Mongolia/119/2008__H7N9

A/duck/Jiangxi/3286/2009__H7N9

A/goose/Czech Republic/1848-T14/2009__H7N9

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/mallard/Sweden/103/2005__H2N9

A/environment/Shanghai/S1088/2013__H7N9

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/duck/Jiangxi/3283/2009__H7N9

A/wild duck/Shantou/311/2001__H6N9

A/duck/Chiba/23/2006__H11N9

A/duck/Jiangxi/3152/2009__H7N9

A/duck/Jiangxi/3169/2009__H7N9

A/duck/Vietnam/G30/2008__H11N9

A/chicken/Rizhao/713/2013__H7N9

A/northern pintail/Aomori/1192/2008__H5N9

A/swan/Shimane/190/2001__H6N9

A/duck/Vietnam/G32/2008__H11N9

A/wild bird/Korea/A9/2011__H7N9

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/duck/Jiangxi/3190/2009__H7N9

A/mallard/Switzerland/WV1071028/2007__H11N9

A/duck/Jiangxi/3096/2009__H7N9

A/common teal/Hong Kong/MPK630/2009__H10N9

A/duck/Tsukuba/239/2005__H11N9

A/duck/Chiba/11/2006__H11N9

A/wild duck/Korea/SH20-27/2008__H7N9

A/Shanghai/2/2013__H7N9

A/duck/Jiangxi/22537/2012__H11N9

A/pigeon/Shanghai/S1069/2013__H7N9

A/duck/Yunnan/1282/2007__H11N9

A/chicken/Rizhao/865/2013__H7N9

A/chicken/Rizhao/867/2013__H7N9

A/Duck/Nanchang/4-190/2000__H2N9

A/mallard/Sweden/72/2005__H2N9

A/gadwall/Mongolia/OIE-191/2012__H2N9

A/common teal/Hong Kong/MPD322/2007__H11N9

A/muscovy duck/Thailand/CU-LM1984/2009__H4N9

A/goose/Zambia/09/2009__H11N9

A/Hangzhou/1/2013__H7N9

A/duck/Hunan/1590/2007__H6N9

A/duck/Jiangxi/3257/2009__H7N9

A/mallard/Netherlands/11/1999__H2N9

A/duck/Jiangxi/3141/2009__H7N9

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/mallard/Sweden/90/2005__H11N9

A/northern shoveler/Hong Kong/MPK276/2009__H11N9
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A/chicken/Wenzhou/275/2013__H7N7

A/duck/Korea/109/2011__H7N7

A/swan/Slovenia/53/2009__H7N7

A/duck/Jiangxi/16769/2010__H7N7

A/goose/Guangdong/7472/2012__H7N7

A/wild bird/Korea/A330/2009__H7N7

A/anas crecca/Germany/Wv177/05__H7N7

A/chicken/Wenzhou/610/2013__H7N7

-A/mallard/Republic of Georgia/2/2010__H7N7

A/duck/Shimane/18/2006__H7N7

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Fujian/5448/2008__H7N7
A/duck/Fujian/5408/2008__H7N7

A/chicken/Wenzhou/305/2013__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/mallard/Sweden/7206/2004__H7N7

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/pigeon/Wenzhou/397/2013__H7N7

A/duck/Korea/A79/2010__H7N7

A/chicken/Wenzhou/624/2013__H7N7

A/silkie chicken/Wenzhou/793/2013__H7N7

A/whooper swan/Norway/10_438/2006__H7N7

A/mallard/Denmark/64650/2003__H5N7

A/mallard/Portugal/79905/2009__H10N7

A/chicken/Wenzhou/89/2013__H7N7

A/silkie chicken/Wenzhou/792/2013__H7N7

A/duck/Jiangxi/1775/2003__H7N7

A/magpie/Korea/YJD174/2007__H7N7

A/mallard/Sweden/100993/2008__H7N7

A/duck/Korea/A75/2010__H7N7

A/duck/Fujian/5476/2008__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/avian/Israel/297/2001__H10N7

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/avian/Israel/543/2008__H10N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/278/2013__H7N7

A/wild bird/Korea/A72/2010__H7N7

A/mallard/Bavaria/3/2006__H10N7

A/goose/Guizhou/829/2012__H10N7

A/chicken/Wenzhou/331/2013__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/mute swan/Hungary/5973/2007__H7N7

A/chicken/Wenzhou/602/2013__H7N7

A/silkie chicken/Wenzhou/816/2013__H7N7

A/duck/Shiga/B149/2007__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/mallard/Korea/GH171/2007__H7N7

A/chicken/Jiangxi/2369/2010__H7N7

A/duck/Korea/A76/2010__H7N7

A/duck/Fujian/5728/2008__H7N7

A/common teal/Hong Kong/MPL634/2011__H7N7

A/avian/Israel/457/2001__H10N7

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Wenzhou/299/2013__H7N7

A/avian/Israel/201/2001__H10N7

A/pintail/Korea/1173/2009__H7N7

A/avian/Israel/445/2001__H10N7

A/wild bird/Korea/A331/2009__H7N7

A/duck/Jiangxi/23008/2009__H7N7

A/mallard/Korea/GH170/2007__H7N7

A/duck/Jiangxi/21980/2010__H7N7

A/avian/Israel/218/2000__H10N7

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Wenzhou/640/2013__H7N7

A/mallard/Korea/822/2010__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/mallard/Netherlands/9/2005__H7N7

A/duck/Jiangxi/21669/2009__H7N7

A/mallard/PT/14683/2006__H6N7

A/chicken/Wenzhou/334/2013__H7N7

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Wenzhou/279/2013__H7N7

A/wild duck/Jiangxi/19831/2009__H7N7

A/pigeon/Wenzhou/497/2013__H7N7

A/duck/Korea/JSM/2010__H7N7

A/chicken/Wenzhou/685/2013__H7N7

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/mallard/Sweden/110/2002__H11N7

A/duck/Jiangxi/1717/2003__H7N7

A/mallard/Italy/299/05__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/swan/Czech Republic/5416/2011__H7N7

A/pigeon/Wenzhou/559/2013__H7N7

A/duck/Korea/A112/2010__H7N7

A/chicken/Wenzhou/678/2013__H7N7

A/duck/Jiangxi/16326/2010__H7N7

A/duck/Korea/LSY/2010__H7N7
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Supplementary Figure 4. Phylogeny of N7 neuraminidase gene. a, Maxi-
mum likelihood tree (n=193). b, Time-scaled tree (n=93). Annotation as in 
Supplementary Fig. 2. Lineage ‘d’ from Fig. 1 is indicated. 
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A/magpie/Korea/YJD174/2007__H7N7

A/duck/Fujian/5728/2008__H7N7

A/duck/Taiwan/Ya103/1993__H7N7

A/chicken/Germany/R28/03__H7N7

A/avian/Israel/218/2000__H10N7

A/duck/Tsukuba/700/2007__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/starling/Victoria/1985__H7N7

A/silkie chicken/Wenzhou/806/2013__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/chicken/Wenzhou/592/2013__H7N7,H9N2-mixed

A/duck/Jiangxi/1717/2003__H7N7

A/silkie chicken/Wenzhou/816/2013__H7N7

A/northern pintail/Aomori/1001/2008__H7N7

A/duck/Fujian/5448/2008__H7N7

A/chicken/Wenzhou/331/2013__H7N7

A/duck/Korea/LSY/2010__H7N7

A/mallard/Sweden/100993/2008__H7N7

A/ruddy turnstone/Delaware Bay/149/1999__H11N7

A/Pekin duck/South Africa/AI1642/2009__H10N7

A/mallard/Bavaria/3/2006__H10N7

A/shoveler/Italy/2698-3/2006__H7N7

A/chicken/Wenzhou/278/2013__H7N7

A/shorebird/Delaware Bay/173/1999__mixedN7

A/northern pintail/Akita/1368/2008__H7N7

A/mallard/Sweden/111/2002__H2N7

A/pigeon/Wenzhou/397/2013__H7N7

A/chicken/Wenzhou/620/2013__H7N7,H9N2-mixed

A/duck/Mongolia/583/02__H4N7

A/ruddy turnstone/Delaware Bay/261/1999__H9N7

A/mallard/Italy/299/05__H7N7

A/mallard/Portugal/79940/2009__H10N7

A/chicken/Jiangxi/2369/2010__H7N7

A/wild bird/Korea/A331/2009__H7N7

A/silkie chicken/Wenzhou/802/2013__H7N7

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Wenzhou/602/2013__H7N7

A/duck/Fujian/5476/2008__H7N7

A/chicken/Wenzhou/628/2013__H7N7,H9N2-mixed

A/silkie chicken/Wenzhou/788/2013__H7N7,H9N2-mixed

A/duck/Jiangxi/16326/2010__H7N7

A/FPV/Dutch/1927__H7N7

A/chicken/Wenzhou/630/2013__H7N7,H9N2-mixed

A/duck/Tsukuba/30/2007__H7N7

A/duck/Korea/A112/2010__H7N7

A/silkie chicken/Wenzhou/792/2013__H7N7

A/duck/Fujian/5408/2008__H7N7

A/chicken/Netherlands/2586/2003__H7N7

A/northern pintail/Akita/1370/2008__H7N7

A/duck/Taiwan/33/1993__H7N7

A/silkie chicken/Wenzhou/804/2013__H7N7-H9N2-mixed

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/610/2013__H7N7

A/duck/Jiangxi/23008/2009__H7N7

A/silkie chicken/Wenzhou/796/2013__H7N7-H9N2-mixed

A/wild bird/Korea/A330/2009__H7N7

A/swan/Slovenia/53/2009__H7N7

chicken/Wenzhou/800/2013__H7N7,H9N2-mixed

A/duck/Taiwan/4201/99__H7N7

A/duck/Jiangxi/21980/2010__H7N7

A/shorebird/Delaware Bay/188/1999__mixedN7

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/mallard/New Zealand/1365-355/2005__H7N7

A/chicken/Victoria/1985__H7N7

A/chicken/Wenzhou/334/2013__H7N7

A/mallard/Portugal/79906/2009__H10N7

A/chicken/Wenzhou/685/2013__H7N7

A/shorebird/Delaware Bay/284/1999__H11N7

A/duck/Korea/JSM/2010__H7N7

A/duck/Tsukuba/664/2007__H7N7

A/chicken/Wenzhou/279/2013__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/mallard/Sweden/95/2005__H7N7

A/duck/Jiangxi/1775/2003__H7N7

A/mallard/Denmark/64650/2003__H5N7

A/silkie chicken/Wenzhou/798/2013__H7N7

A/silkie chicken/Wenzhou/786/2013__H7N7-H9N2-mixed

A/Netherlands/124/03__H7N7

A/common teal/Hong Kong/MPL634/2011__H7N7

A/goose/Egypt/905588/2006__H7N7

A/chicken/Germany/N/1949__H10N7

A/duck/Chiba/13/2008__H7N7

A/northern pintail/Akita/1366/2008__H7N7

A/mallard/Sweden/109/2002__H2N7

A/duck/Jiangxi/1760/03__H7N7

A/avian/Israel/543/2008__H10N7

A/duck/Shiga/B149/2007__H7N7

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Wenzhou/626/2013__H7N7

A/wild bird/Korea/A72/2010__H7N7

A/mallard/Korea/GH170/2007__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/chicken/Wenzhou/323/2013__H7N7
A/chicken/Wenzhou/305/2013__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/duck/Korea/A75/2010__H7N7

A/duck/Victoria/1976__H7N7

A/duck/Jiangxi/1786/03__H7N7

A/mallard/Sweden/S90597/2005__H7N7

A/silkie chicken/Wenzhou/790/2013__H7N7,H9N2-mixed

A/chicken/Wenzhou/666/2013__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/macaw/Italy/626/1980__H7N7

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/teal/Egypt/912908/2005__H10N7

A/mallard/Portugal/79927/2009__H10N7

A/chicken/Wenzhou/688/2013__H7N7,H9N2-mixed

A/chicken/Germany/1949__H10N7

A/chicken/Wenzhou/89/2013__H7N7

A/duck/Hokkaido/W90/2007__H10N7

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Wenzhou/622/2013__H7N7,H9N2-mixed

A/silkie chicken/Wenzhou/793/2013__H7N7

A/shorebird/Delaware Bay/204/1999__mixedN7

A/duck/Tsukuba/922/2008__H7N7

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Wenzhou/698/2013__H7N7

A/mallard/Portugal/79905/2009__H10N7

A/mallard/Sweden/110/2002__H11N7

A/chicken/Victoria/1976__H7N7

A/mallard/Republic of Georgia/2/2010__H7N7

A/teal/Egypt/912823/2005__H10N7

A/mallard/Netherlands/9/2005__H7N7

A/duck/Shimane/45/1997__H10N7

A/mute swan/Netherlands/1/2006__H10N7

A/goose/Leipzig/187-7/1979__H7N7

A/duck/Jiangxi/1742/03__H7N7

A/mute swan/Hungary/5973/2007__H7N7

A/shoveler/Egypt/900600/2004__H10N7

A/pigeon/Wenzhou/559/2013__H7N7

A/duck/Korea/109/2011__H7N7

A/goose/Guizhou/829/2012__H10N7

A/chicken/Wenzhou/275/2013__H7N7

A/ruddy turnstone/Delaware Bay/147/1999__mixedN7

A/shorebird/Delaware Bay/267/1999__mixedN7

A/duck/Vietnam/OIE-0483/2012__H10N7

A/chicken/Netherlands/1/03__H7N7

A/duck/Jiangxi/1814/03__H7N7

A/mallard/Sweden/85/2002__H7N7

A/Netherlands/219/2003__H7N7

A/mallard/Sweden/9/2003__H2N7

A/whooper swan/Norway/10_438/2006__H7N7

A/northern pintail/Miyagi/674/2008__H7N7

A/duck/Jiangxi/16769/2010__H7N7

A/mallard/Sweden/7206/2004__H7N7

A/chicken/Brescia/1902__H7N7

A/duck/Korea/A76/2010__H7N7

A/pintail/Korea/1173/2009__H7N7

A/duck/Korea/A79/2010__H7N7

A/chicken/Wenzhou/692/2013__H7N7,H9N2-mixed

A/Netherlands/126/03__H7N7

A/shorebird/Delaware Bay/273/1999__H11N7

A/shoveler/Egypt/900845/2004__H10N7

A/chicken/Wenzhou/640/2013__H7N7

A/shoveler/Italy/2698-27/2006__H7N7

A/northern pintail/Akita/1369/2008__H7N7

A/mallard/Korea/822/2010__H7N7

A/avian/Israel/201/2001__H10N7

A/Anas crecca/Germany/Wv177/05__H7N7

A/mallard/Sweden/56/2002__H7N7

A/avian/Israel/232/2001__H10N7

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Victoria/1/1985__H7N7

A/wild duck/Jiangxi/19831/2009__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/duck/Victoria/30a/1981__H12N7

A/avian/Israel/445/2001__H10N7

A/goose/Guangdong/7472/2012__H7N7

A/duck/Jiangxi/21669/2009__H7N7

A/northern pintail/Aomori/372/2008__H7N7

A/fowl/Dobson/1927__H7N7

A/mallard/Netherlands/02/2000__H10N7

A/duck/Potsdam/15/1980__H7N7

A/avian/Israel/297/2001__H10N7

A/mallard/Sweden/S90735/2003__H7N7

A/chicken/Netherlands/03010132/03__H7N7

A/mallard/Korea/GH171/2007__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/duck/Shimane/18/2006__H7N7

A/mallard/PT/14683/2006__H6N7

A/mallard/Sweden/112/2002__H2N7

A/northern pintail/Akita/1367/2008__H7N7

A/Anser anser/Germany/R752/06__H7N7

A/Netherlands/127/03__H7N7

A/swan/Czech Republic/5416/2011__H7N7

A/avian/Israel/457/2001__H10N7

A/Netherlands/33/03__H7N7

A/chicken/Wenzhou/632/2013__H7N7,H9N2-mixed

A/chicken/Wenzhou/299/2013__H7N7

A/fowl/Weybridge__H7N7

A/silkie chicken/Wenzhou/782/2013__H7N7,H9N2-mixed

A/chicken/Wenzhou/645/2013__H7N7

A/chicken/Wenzhou/624/2013__H7N7
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A/turkey/Suzdalka/12/05__H5N1

A/chicken/Anhui/HF/2010__H9N2

A/aquatic bird/India/NIV-17095/2007__H11N1

A/duck/Hunan/491/2005__H6N2

A/goose/Guangxi/1832/2004__H5N1

A/mallard/Italy/299/2005__H7N7

A/mandarin duck/Korea/468/2011__H7N3

A/duck/Zhejiang/12/2011__H7N3

A/chicken/Egypt/083/2008__H5N1

A/chicken/Laos/A0573/2007__H3N8

A/chicken/Shandong/03/2010__H9N2

A/quail/Aichi/4/2009__H7N6

A/Quail/Shantou/911/05__H5N1

A/swine/Guangdong/K4/2011__H4N8

A/aquatic bird/Korea/CN9/2009__H6N8

A/duck/Fujian/12035/2005__H6N6

A/pigeon/Xuzhou/1/2011__H9N2

A/duck/Eastern China/40/2007__H6N2

A/duck/Fujian/2854/2006__H6N6

A/aquatic bird/Korea/JN-2/2006__H3N2

A/environment/Dongting Lake/Hunan/3-9/2007__H10N8

A/egret/Hunan/1/2012__H9N2

A/mallard/Jiangxi/8264/2004__H6N2

A/spot-billed duck/Jiangxi/37/2011__H9N2

A/chicken/Dubai/338/2001__H9N2

A/pink-footed goose/Netherlands/1/2006__H9N2

A/wild bird/Korea/5-77/2005__H7N8

A/Chicken/Hong Kong/830.2/01 __H5N1

A/whooper swan/Mongolia/232/2005__H12N3

A/mallard/Korea/L08-8/2008__H6N1

A/wild bird/Korea/A330/2009__H7N7

A/duck/Guangxi/3574/2006__H6N2

A/chicken/Hebei/0329/2007__H9N2

A/duck/Kingmen/E322/04__H6N2

A/chicken/Guangdong/56/2001__H9N2

A/chicken/Shantou/4726/2004__H9N2

A/chicken/Jilin/hd/2002__H5N1

A/snow goose/Mongolia/1-29/2008__H3N8

A/mallard/Italy/37/2002__H5N3

A/duck/Korea/LPM09/2004__H3N2

A/duck/Hokkaido/120/2001__H6N2

A/chicken/Hunan/4246/2005__H9N2

A/duck/Hubei/wp/2003__H5N1

A/chicken/Saudi Arabia/EPD-22-01/2002__H9N2

A/chicken/Shandong/1/2004__H9N2

A/silky chicken/Shantou/2131/2005__H9N2

A/brambling/Beijing/16/2012__H9N2

A/mallard/Netherlands/29/2010__H2N3

A/quail/Shantou/7397/2004__H9N2

A/chicken/Jiangsu/1/1999__H9N2

A/canine/Guangxi/1/2011__H9N2

A/wild duck/Korea/SH5-26/2008__H4N6

A/duck/Hokkaido/131/2008__H10N7

A/duck/Jiangxi/1760/2003__H7N7

A/chicken/Yangzhou/11/2010__H9N2

A/chicken/Shanghai/Q0702/2007__H9N2

A/wild duck/Korea/SH60/2004__H1N1

A/duck/Zambia/02/2008__H6N2

A/chicken/Henan/1/2002__H9N2

A/duck/Shiga/8/2004__H4N6

A/duck/Nanchang/1749/1992__H11N2

A/wild bird/Korea/YS109/2007__H4N6

A/turkey/Italy/2685/2003__H7N3

A/chicken/Beijing/7/2005__H9N2

A/duck/Siberia/391/2001__H4N6

A/mallard/Netherlands/33/2006__H7N8

A/aquatic bird/Korea/w236/2007__H5N2

A/duck/Shandong/009/2008__H5N1

A/duck/Shantou/12560/2005__H9N2

A/mallard/Netherlands/12/2000__H7N3

A/Netherlands/219/2003__H7N7

A/wild duck/Shantou/19988/2000__H4N9

A/chicken/Hong Kong/FY23/2003__H9N2

A/partridge/Shantou/5028/2004__H6N1

A/chicken/Hubei/10/2009__H9N2

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/environment/Hunan/1-35/2007__H5N1

A/duck/Taiwan/M18/1999__H4N6

A/open-billed stork/Nakhonsawan/BBD3616M/05__H5N1

A/mallard/Gloucestershire/PD374/1985__H10N4

A/Indonesia/CDC634P/2006__H5N1

A/duck/Hokkaido/279/2006__H4N6

A/teal/Italy/3812/2005__H5N3

A/mallard/Netherlands/42/2006__H11N9

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/mallard/Netherlands/10/1999__H1N8

A/duck/Malaysia/F189/2004__H5N2

A/canine/Korea/01/2007__H3N2

A/chicken/Shanghai/C2/2012__H9N2

A/goose/Czech Republic/1848-K9/2009__H7N9

A/duck/Zhejiang/5/2011__H3N3

A/duck/Zhejiang/2248/2011__H5N1

A/chicken/Italy/330/1997__H5N2

A/duck/Hokkaido/W268/2005__H6N1

A/duck/Zhejiang/0607-13/2011__H1N2

A/Vietnam/UT31394II/2008__H5N1

A/chicken/China/AH-10-01/2010__H9N2

A/chicken/Vietnam/NCVD-21/2007__H5N1

A/turkey/England/N28/1973__H5N2

A/chicken/Shantou/19465/2005__H9N2

A/duck/Jiangsu/1/2002__H9N2

A/duck/Hokkaido/75/2009__H5N2

A/aquatic bird/Korea/w211/2007__H5N2

A/gadwall/Altai/1324/2007__H3N8

A/duck/Zhejiang/3/2002__H9N2

A/chicken/Krasnodar/300/07__H5N1

A/mallard/New Zealand/449-68/2004__H1N2

A/avian/Japan/8KI0150/2008__H3N8

A/duck/Zhejiang/213/2011__H5N1

A/duck/India/02CA10/2011__H5N1

A/duck/Guangxi/1598/2005__H6N2

A/chicken/Jiangsu/Q3/2010__H9N2

A/spot-billed duck/Korea/447/2011__H7N9
A/wild bird/Korea/A4/2011__H7N3

A/partridge/Shantou/1403/2002__H6N1

A/chicken/Korea/GH2/2007__H9N2

A/turkey/England/50-92/1991__H5N1

A/duck/Shantou/2088/2001__H9N2

A/ostrich/South Africa/AI2114/2011__H5N2

A/turkey/Italy/3185/1999__H7N1

A/chicken/Taiwan/ns2/1999__H6N1

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/chicken/Shantou/14907/2005__H9N2

A/duck/Zhejiang/0224-6/2011__H1N2

A/mallard/Jiangxi/6285/2004__H6N8

A/environment/Korea/ESD11/2003__H3N2

A/garganey/Altai/1213/2007__H5N2

A/chicken/Pakistan/UDL-01/2007__H9N2

A/mallard/Altai/1208/2007__H3N6

A/swine/Shandong/w4/2003__H9N2

A/chicken/Shandong/01/2010__H9N2

A/mallard/Netherlands/3/1999__H5N2

A/turkey/England/1963__H7N3

A/duck/Korea/A112/2010__H7N7

A/chicken/Liaoning/A-1/2007__H5N1

A/swine/Hong Kong/NS837/2001__H1N1

A/tern/Australia/1390/2004__H2N5

A/duck/Jiangxi/4981/2007__H6N2

A/chicken/Shandong/1231/2008__H9N2

A/duck/Hunan/748/2005__H6N5

A/chicken/Jiangxi/12/2007__H9N2

A/swine/Italy/1513-1/1998__H1N1

A/duck/Vietnam/NCVD-34/2007__H5N1

A/grey heron/Hong Kong/837/2004__H5N1

A/duck/Shantou/2102/2000__H9N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

A/duck/Hunan/795/2002__H5N1

A/duck/Korea/JS49/2004__H3N2

A/swan/Slovenia/53/2009__H7N7

A/wild duck/Korea/CSM20-5/2009__H4N6

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/duck/Thailand/CU-10507T/2011__H7N4

A/chicken/Shandong/02/2009__H9N2

A/mallard/Czech Republic/12652/2007__H4N6

A/England/AV877/1996__H7N7

A/laughing gull/Delaware Bay/2839/1987__H16N3

A/duck/Taiwan/wb1-30-2YLF/HA2/1999__H4N6

A/snow goose/Mongolia/1-44/2008__H3N8

A/goose/Guangxi/4289/2005__H5N1

A/swine/Yangzhou/1/2008__H9N2

A/quail/Shantou/1912/2001__H9N2

A/duck/Hokkaido/01E110/2008__H12N2

A/teal/Italy/3931-38/2005__H5N2

A/goose/Guangxi/345/2005__H5N1

A/wild duck/Mongolia/1-241/2008__H7N9

A/chicken/India/IVRI-0011/2011__H9N2

A/avian/Japan/8KI0162/2008__H3N8

A/duck/Guizhou/2773/2006__H6N2

A/aquatic bird/Korea/w235/2007__H5N2

A/duck/Shantou/5808/2005__H6N2

A/goose/Nigeria/08RS848-56/2007__H5N1

A/duck/Shantou/7904/2006__H6N2

A/Quail/Hong Kong/G1/97 __H9N2

A/chicken/Shanghai/C1/2012__H9N2

A/environment/Xinjiang/6/2009__H5N1

A/duck/Shantou/1605/2001__H9N2

A/swine/Jiangsu/zg18/2011__H1N1

A/duck/Guangxi/GXd-2/2010__H6N2

A/common gull/Norway/10_1602/2009__H6N8

A/chicken/Guangxi/521/2005__H9N2

A/pintail/Korea/1173/2009__H7N7

A/Baers pochard/HuNan/414/2010__H7N1

A/goose/Shantou/753/2002__H5N1

A/quail/Shantou/786/2002__H9N2

A/environment/Hong Kong/437-8/1999 __H5N1

A/feces/Hunan/1-23/2007__H9N2

A/duck/Zhejiang/2243/2011__H5N1

A/chicken/Yunnan/nh/2001__H9N2

A/duck/Hong Kong/Y280/1997__H9N2

A/mallard/Sweden/S90735/2003__H7N7

A/aquatic bird/Korea/w16/2005__H5N3

A/chicken/Shantou/4059/2002__H5N1

A/chicken/Vietnam/133/2004__H5N1

A/mallard/New Zealand/449-93/2004__mixed

A/chicken/Fujian/G9/2009__H9N2

A/chicken/Xiangshui/1/2011__H9N2

A/chicken/Shanghai/Q0801-2/2008__H9N2

A/swine/Taizhou/5/2008__H9N2

A/chicken/Guangdong/191/04__H5N1

A/tern/Australia/752/1975__H11N9

A/common gull/Norway/10_1313/2009__H13N2

A/chicken/Hong Kong/CSW153/2003__H9N2

A/chicken/New South Wales/327/1997__H7N4

A/chicken/Guangdong/ZCY/2011__H9N2

A/chukkar/Shantou/1530/2005__H6N1

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/wild duck/Korea/UP122/2007__H1N1

A/mallard/Sweden/50/2002__H3N8

A/duck/Hokkaido/W67/2008__H6N1

A/avian/Japan/8KI0180/2008__H3N8

A/wild duck/Shantou/311/2001__H6N9

A/chicken/Scotland/1959__H5N1

A/mallard/Korea/KU683/2008__H5N2

A/equine/Guangxi/3/2011__H9N2

A/wild bird/Korea/A72/2010__H7N7

A/duck/Guangxi/1533/2007__H6N2

A/duck/Shantou/2471/2002__H6N2

A/duck/Fujian/2018/2007__H6N6

A/chicken/Hunan/5260/2005__H9N2

A/laughing gull/New Jersey/Sg-00485/2008__H13N9

A/ostrich/Nigeria/08RS848-84/2007__H5N1

A/goose/Leipzig/187-7/1979__H7N7

A/chicken/Shanghai/2/2002__H9N2

A/chicken/Tongshan/1/2011__H9N2

A/mallard/Denmark/64650/2003__H5N7

A/wild bird/Korea/A02/2011__H10N4

A/duck/Korea/JS53/2004__H3N2

A/mallard/Italy/250/2002__H7N1

A/duck/Hokkaido/W5/2004__H4N6

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/duck/Jiang Xi/1850/2005__H5N2

A/wild duck/Korea/CSM4-12/2009__H5N1

A/duck/Shanghai/37/2002__H5N1

A/duck/Vietnam/37/2007__H5N1

A/ring-bil led gull/Quebec/02434-1/2009__H13N6

A/chicken/Hebei/LC/2008__H9N2

A/aquatic bird/Korea/w54/2005__H5N2

A/aquatic bird/Korea/CN5/2009__H6N5

A/turkey/Italy/4482/1999__H7N1

A/Shanghai/1/2013__H7N9

A/goose/Eastern China/1112/2011__H5N2

A/wild duck/Taiwan/WB499/2004__H4N6

A/duck/Laos/P0161/2007__H5N1

A/goose/Guiyang/1794/2006__H5N1

A/gadwall/Altai/1202/2007__H5N2

A/spot-billed duck/Jiangxi/32/2011__H9N2

A/green-winged teal/Xianghai/430/2011__H5N2

A/duck/Guizhou/1560/2007__H6N8

A/mallard/New Zealand/449-33/2004__H2N3

A/duck/Western Australia/8057/1984__H4N6

A/chicken/Taiwan/0114/2004__H6N1

A/duck/Shanghai/08/2001__H5N1

A/environment/Korea/MHC5-33/2009__H3N8

A/mallard/Netherlands/5/1999__H2N9

A/duck/Korea/GJ74/2007__H3N1

A/swine/Cotes dArmor/2433/1998__H1N2

A/red-necked stint/Australia/2/2004__H4N8

A/chicken/Yongcheng/1/2011__H9N2

A/wild duck/Shantou/2395/2001__H6N2

A/goose/Czech Republic/1848-T14/2009__H7N9

A/mallard/Czech Republic/15902-14K/2009__H6N2

A/aquatic bird/Korea/w347/2008__H5N2

A/duck/Hokkaido/W5-b/2004__H4N6

A/ostrich/Italy/2332/2000__H7N1

A/chicken/Hubei/wo/2003__H5N1

A/turkey/Italy/8912/2002__H7N3

A/duck/Hokkaido/W54/2008__H6N8

A/chicken/Shandong/FX/2009__H9N2

A/blackhead gull/Astrakhan/458/1985__H13N6

A/aquatic bird/Korea/CN17/2009__H6N2

A/duck/Korea/JSM/2010__H7N7

A/duck/Hokkaido/W109/2004__H6N2

A/Chicken/Hong Kong/258/97 __H5N1

A/goose/Guangxi/1458/2006__H5N1

A/chicken/Suphanburi/NIAH108192/2005__H5N1

A/chicken/Zhejiang/329/2011__H9N2

A/wild duck/Taiwan/WB147/2001__H4N6

A/duck/Altai/1285/1991__H5N3

A/duck/Potsdam/2216-4/1984__H5N6

A/chicken/Mangarai-NTT/BPPV6/2004__H5N1

A/Pacific black duck/Western Australia/4045/1980__H6N5

A/Cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/aquatic bird/Korea/KN-2/2005__H3N2

A/duck/Korea/U14-1/2007__H3N2

A/Hong Kong/3239/2008__H9N2

A/goose/Guiyang/337/2006__H5N1

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/chicken/Shanghai/Y2/2006__H9N2

A/duck/Eastern China/50/2002__H6N8

A/duck/Taiwan/4262/2007__H4N6

A/wild duck/Korea/CSM4-28/2010__H4N6

A/migratory duck/Hong Kong/MP2553/2003__H8N4

A/Mongolian gull/Mongolia/401/2007__H13N6

A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/aquatic bird/Korea/w74/2005__H5N2

A/turkey/Italy/3337/2004__H7N3

A/goose/Guangdong/3/1997__H5N1

A/chicken/Shandong/1/1999__H9N2

A/chicken/Hebei/4/2008__H9N2

A/duck/Korea/A79/2010__H7N7

A/Hangzhou/1/2013__H7N9

A/mallard/New Zealand/1365-355/2005__H7N7

A/chicken/Korea/895/2005__H9N2

A/duck/Suphanburi/AI157/2005__H6N1

A/avian/Israel/543/2008__H10N7

A/pintail/Korea/188/2009__H10N4

A/environment/Shanghai/S1088/2013__H7N9

A/duck/Italy/775/2004__H5N3

A/duck/Ukraine/1/1963__H3N8

A/chicken/Zhejiang/HJ/2007__H9N2

A/wild bird/Korea/A12/2010__H10N1

A/quail/Shantou/20787/2005__H9N2

A/chicken/Fujian/5214/2005__H9N2

A/duck/Eastern China/5/2009__H6N6

A/mallard/Netherlands/11/2007__H6N5

A/white-fronted goose/Mongolia/1-125/2008__H3N8

A/avian/Japan/8KI0135/2008__H6N5

A/duck/Zhejiang/224/2011__H5N1

A/Netherlands/127/2003__H7N7

A/chicken/Pakistan/NARC-16945/2010__H3N1

A/duck/Zhejiang/2/2011__H7N3

A/chicken/Hebei/A/2007__H9N2

A/mallard/Jiangxi/38/2011__H9N2

A/chicken/Indonesia/CDC24/2005__H5N1

A/shearWater/Australia/2576/1979__H15N9

A/duck/Fujian/FQ2/2007__H9N2

A/duck/Zhejiang/0611-17/2011__H1N3

A/pheasant/Ireland/PV18/1997__H9N2

A/turkey/Italy/977/1999__H7N1

A/duck/Mongolia/47/2001__H7N1

A/chicken/Queensland/1994__H7N3

A/chicken/Hunan/6108/2005__H9N2

A/duck/Hokkaido/238/2008__H9N2

A/spot-billed duck/Korea/546/2008__H6N1

A/chicken/Henan/1/2003__H9N2

A/duck/Korea/S10/2003__H3N2

A/duck/Jiangxi/1742/2003__H7N7

A/herring gull/DE/475/1986__H13N2

A/chicken/Korea/1738/2007__H9N2

A/mallard/Korea/5-80/2005__H7N8

A/chicken/Henan/L1/2002__H9N2

A/chicken/Shandong/1/2008__H9N2

A/spot-billed duck/Xianghai/427/2011__H5N2

A/aquatic bird/Korea/w230/2007__H5N2

A/chicken/Korea/50/2006__H9N2

A/mallard/Jiangxi/7376/2003__H6N2

A/chicken/Shanghai/14/2001__H9N2

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/duck/Zhejiang/0611-3/2011__H1N3

A/Pigeon/Hong Kong/FY6/1999__H9N2

A/chicken/Hebei/1102/2010__H5N2

A/environment/Mongolia/1-33/2007__H4N6

A/Chicken/Hong Kong/220/97 __H5N1

A/chicken/Hong Kong/YU577/2003__H9N2

A/chicken/Guangdong/V/2008__H9N2

A/chicken/Dawang/1/2011__H9N2

A/chicken/Zhejiang/611/2011__H9N2

A/mallard/Sweden/58112/2006__H2N2

A/duck/Shantou/18088/2006__H6N6

A/Indonesia/CDC292N/2005__H5N1

A/Shanghai/2/2013__H7N9

A/Eurasian wigeon/Netherlands/4/2007__H10N1

A/duck/Zhejiang/0611-21/2011__H1N3

A/duck/Zhejiang/52/2000__H5N1

A/aquatic bird/Korea/CN-3/2005__H3N1

A/chicken/Germany/1934__H7N1

A/Eurasian wigeon/Netherlands/3/2005__H9N2

A/chicken/Guangdong/21/2002__H9N2

A/pintail/Mongolia/2-65/2007__H3N8

A/mallard/Jiangxi/12147/2005__H6N2

A/mallard/Sweden/51/2005__H2N3

A/chicken/Eastern China/45/2007__H6N2

A/duck/Hokkaido/167/2007__H5N3

A/chicken/Shanghai/Q0704/2007__H9N2

A/chicken/Egypt/113AF/2011__H5N1

A/mute swan/Aktau/1460/2006__H5N1

A/swine/England/001195/2007__H1N1

A/whistling swan/Shimane/580/2002__H5N3

A/duck/Guangxi/2736/2006__H6N8

A/emu/NY/12716/1994__H5N9

A/duck/Hong Kong/273/1978__H2N2

A/duck/Western Australia/8346/1987__H4N6

A/duck/Korea/LPM36/2005__H3N6

A/quail/Thailand/CU-332/06__H5N1

A/muscovy duck/Vietnam/LBM229/2012__H5N1

A/duck/Hunan/5152/2005__H5N1

A/environment/Korea/ESD18/2004__H3N6

A/migratory duck/Hong Kong/MP2437/2003__H6N1

A/black swan/Yamaguchi/1/2011__H5N1

A/duck/Italy/4609/2003__H7N2

A/duck/Fujian/19/2000__H5N1

A/duck/Shantou/3371/2006__H6N2

A/swine/Denmark/WVL9/1993__H1N1

A/chicken/Shantou/99/2004__H9N2

A/red-necked stint/Australia/4189/1980__H4N8

A/chukkar/Shantou/13393/2005__H6N1

A/quail/Italy/396/2000__H7N1

A/chicken/Hunan/5700/2005__H9N2

A/whistling swan/Shimane/468/1988__H10N4

A/duck/Korea/334-15/2008__H6N1

A/swine/Hong Kong/434/2006__H1N1

A/pintail/Aomori/1130/2008__H1N3

A/chicken/Shandong/lx1023/2007__H9N2

A/duck/Guangdong/40/2000__H5N1

A/duck/Czechoslovakia/1956__H4N6

A/chicken/Shandong/BD/2010__H9N2

A/mallard/Jiangxi/10668/2005__H6N1

A/chicken/Korea/S25/04__H9N2

A/duck/Hunan/8-19/2009__H4N2

A/duck/Taiwan/0526/1972__H6N1

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/pelican/Zambia/13/2009__H9N1

A/mallard/Italy/36/2002__H5N3

A/pheasant/Hong Kong/SH39/1999__H6N1

A/chicken/Shantou/3173/2001__H9N2

A/chicken/Taiwan/A342/2005__H6N1

A/duck/Taiwan/WB239/2003__H6N1

A/goose/Zambia/09/2009__H11N9

A/swan/Hokkaido/51/1996__H5N3

A/swine/Spain/42386/2002__H3N2

A/duck/Thailand/CU5388/2009__H11N3

A/wild bird/Korea/A3/2011__H7N9

A/duck/Korea/S23/04__H9N2

A/mallard/Jiangxi/10071/2005__H6N1

A/duck/Shanghai/28-1/2009__H4N2

A/swine/England/WVL16/1998__H1N1

A/chicken/Anhui/10/2009__H9N2

A/mallard/Korea/1041/2010__H10N8

A/chicken/Hong Kong/YU463/2003__H9N2

A/swine/Italy/29313/2006__H1N1

A/quail/Hong Kong/FB801/2001__H6N1

A/duck/Korea/276-7/2008__H6N2

A/swine/Brabant/1984__H3N2

A/duck/Primorie/2633/2001__H5N3

A/goose/Guangxi/224/2006__H5N1

A/pekin duck/Korea/LBM1354/2006__H3N2

A/duck/Australia/341/1983__H15N8

A/duck/Mongolia/867/2002__H7N1

A/duck/Italy/281904/2006__H1N1

A/environment/Hunan/3/2011__H5N1

A/pigeon/Shanghai/S1069/2013__H7N9

A/Shandong/1/2009__H5N1

A/duck/Fujian/1695/2005__H6N2

A/chicken/Israel/375/2007__H9N2

A/wild bird/Korea/GS26/2006__H4N6

A/aquatic bird/Korea/w221/2007__H5N2

A/gull/Moscow/3100/2006__H6N2

A/duck/Jiangxi/1786/2003__H7N7

A/softbil l/California/33445-136/1992__H7N1

A/duck/Fujian/8349/2007__H6N6

A/chicken/Shanghai/Q0808-2/2008__H9N2

A/duck/Shimane/188/1999__H1N1

A/duck/Shantou/19073/2006__H6N2

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/duck/Zhejiang/10/2011__H7N3

A/chicken/Korea/01310/2001__H9N2

A/chicken/Hong Kong/739/1994__H9N2

A/Guizhou/1/2009__H5N1

A/duck/Potsdam/1402-6/1986__H5N2

A/wild bird/Korea/A323/2009__H10N1

A/mallard/Berlin/452-6/1980__H2N3

A/duck/Taiwan/0648/2006__H4N6

A/chicken/Shandong/LY/2006__H9N2

A/chicken/Brescia/1902__H7N7

A/quail/Thailand/CU-J2882/2009__H7N1

A/duck/Zambia/08/2009__H6N2

A/Guinea fowl/Shantou/630/2005__H9N2

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/aquatic bird/Korea/w202/2007__H5N2

A/duck/Hubei/126/1985__H7N8

A/FPV/Dutch/1927__H7N7

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Italy/5093/1999__H7N1

A/duck/Eastern China/1/2008__H6N1

A/duck/Hong Kong/24/1976__H4N2

A/duck/Egypt/F5/2006__H5N1

A/Hong Kong/35820/2009__H9N2

A/Peking duck/Wagun/1689-6/1985__H2N3

A/duck/Hokkaido/75/2008__H3N6

A/duck/Victoria/2853/2003__H4N8

A/chicken/Shandong/02/2008__H9N2

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/duck/Jiangxi/1814/2003__H7N7

A/chicken/Taiwan/2838V/2000__H6N1

A/chicken/Saudi Arabia/CP7/1998__H9N2

A/mallard/Netherlands/12/2001__H4N2

A/environment/Korea/PSC19-27/2008__H3N8

A/mallard/Sweden/113/2002__H2N1

A/chicken/Taiwan/na3/1998__H6N1

A/chicken/Shandong/ZB/2007__H9N2

A/duck/Zhejiang/0611-24/2011__H1N3

A/avian/Japan/8KI0195/2008__H6N8

A/mallard/Korea/822/2010__H7N7

A/wild bird/Korea/AG63/2006__H5N2

A/mallard/Jiangxi/8341/2004__H6N5

A/Stellers eider/Alaska/44222-192/2006__H3N3

A/chicken/Poland/R3248/2007__H5N1

A/swine/Gent/100/2007__H1N2

A/teal/Chany/444/2009__H8N8

A/chicken/Korea/KNUSWR09/2009__H9N2

A/duck/Thailand/CU5408/2009__H11N3

A/black-headed gull/Sweden/5/1999__H16N3

A/shorebird/Korea/S46/2006__H4N6

A/wild duck/Shantou/1411/2000__H11N3

A/duck/Zhejiang/11/2011__H7N3

A/duck/Hokkaido/18/2000__H10N4

A/duck/Guangdong/E1/2012__H10N8

A/duck/Zhejiang/2245/2011__H5N1

A/duck/Primorie/2621/2001__H5N2

A/teal/Chany/7119/2008__H15N4

A/duck/Korea/CBU08107/2008__H9N2

A/chicken/China/Guangxi17/2000__H9N2

A/canine/Korea/LBM412/2008__H3N2

A/environment/Guizhou/7/2009__H5N1

A/chicken/Guangxi/1428/2005__H9N2

A/wild bird/Korea/L60-2/2008__H5N2

A/quail/Hong Kong/YU421/2002__H6N1

A/mallard/PT/27972-B139/2007__H9N2

A/quail/Shantou/1820/2000__H9N2

A/environment/Korea/CSM05/2004__H3N1

A/northern pintail/Akita/714/2006__H5N2

A/chicken/Chakwal/NARC-148/2004__H7N3

A/ostrich/South Africa/9508103/1995__H9N2

A/silky chicken/Shantou/6020/2004__H9N2

A/mallard/Czech Republic/15902-23K/2009__H6N2

A/chicken/Taiwan/0204/2005__H6N1

A/duck/Italy/69238/2007__H1N1

A/chicken/West Bengal/83098/2008__H5N1

A/chicken/Hunan/1793/2007__H5N1

A/chicken/Taiwan/0408/2002__H6N1

A/goose/Guangxi/1633/2006__H5N1

A/duck/Beijing/56/2005__H3N8

A/environment/Guizhou/9/2009__H5N1

A/chicken/Germany/R3234/2007__H5N1

A/duck/Vietnam/G30/2008__H11N9

A/quail/Shantou/11195/2005__H9N2

A/bean goose/Korea/EG16/2006__H5N2

A/gray teal/Australia/2/1979__H4N4

A/swine/France/WVL3/1984__H1N1

A/duck/Mongolia/149/2003__H10N5

A/environment/Korea/W150/2006__H5N1

A/swine/Ploufragan/0214/2006__H1N2

A/wild duck/Shantou/992/2000__H2N8

A/duck/Guangxi/392/2006__H5N1

A/duck/Shantou/9414/2006__H6N2

A/chicken/Hong Kong/17/1977__H6N1

A/duck/Victoria/512/2007__H7N6

A/duck/South Africa/1233A/2004__H4N8

A/wild bird/Korea/A14/2011__H7N9

A/Indonesia/CDC1032T/2007__H5N1

A/Anas crecca/Spain/1460/2008__H7N9

A/mallard/Sweden/7/2003__H10N8

A/mallard/Rugen/27-6/1980__mixed

A/duck/Guangdong/07/2000__H5N1

A/chicken/Wuxi/7/2010__H9N2

A/chicken/Shanghai/C3/2012__H9N2

A/chicken/Assam/140203/2008__H5N1

A/mallard/New Zealand/223-31/2005__H4N6

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/duck/Shantou/4610/2003__H5N1

A/chicken/Hebei/L1/2006__H9N2

A/mallard/Netherlands/58/2008__H2N3

A/Chicken/Hong Kong/G9/1997__H9N2

A/chicken/Henan/L3/2008__H9N2

A/duck/Korea/U10-2/2007__H3N6

A/wild duck/Shantou/1737/2000__H6N8

A/Guangxi/1/2008__H5N1

A/chicken/Germany/N/1949__H10N7

A/goose/Hong Kong/437-6/1999__H5N1

A/avian/Japan/8KI0148/2008__H4N2

A/turkey/Italy/4426/2000__H7N1

A/red crested pochard/Mongolia/1915/2006__H3N6

A/partridge/Shantou/2875/2001__H9N2

A/chicken/Shanghai/Y1/2008__H9N2

A/duck/Hokkaido/49/1998__H9N2

A/duck/Mongolia/3/2001__H10N3

A/duck/Hong Kong/312/1978__H5N3

A/duck/Hong Kong/3461/1999__H6N1

A/northern pintail/Alaska/44204-108/2006__H3N1

A/swine/Spain/33601/2001__H3N2

A/chicken/Israel/1184/2010__H9N2

A/chicken/Hubei/01/1999__H9N2

A/turkey/England/1969__H3N2

A/tern/South Africa/1959__H5N3

A/mallard/Netherlands/02/2000__H10N7

A/mallard/Huadong/S/2005__H5N1

A/wild bird/Korea/A01/2011__H10N4

A/chicken/Tibet/S1/2009__H9N2

A/chicken/Iran/11T/1999__H9N2

A/duck/Korea/SH0904/2009__H9N2

A/chicken/PA/298101-4/2004__H2N2

A/duck/Guangxi/1157/2006__H6N2

A/duck/Jiang Xi/3345/2005__H5N2

A/aquatic bird/Korea/w81/2005__H5N2

A/canvasback/Mongolia/2-69/2007__H10N6

A/duck/Shantou/6089/2006__H6N2

A/Duck/Hong Kong/380.5/2001__H5N1

A/swine/Guangxi/8/2007__H9N2

A/quail/Shantou/243/2000__H9N2

A/canine/Guangdong/1/2006__H3N2

A/chicken/Kuwait/KISR9/2007__H5N1

A/chicken/Rostov/22-1/2007__H5N1

A/turkey/Italy/1980__H5N2

A/aquatic bird/Korea/w121/2006__H5N2

A/gull/Minnesota/945/1980__H13N6

A/wild duck/Shantou/5769/2004__H6N2

A/chicken/Tibet/S4/2009__H9N2

A/Chicken/Henan/62/2000__H9N2

A/goose/Guangdong/1/1996__H5N1

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/chicken/Shanghai/Y2/2007__H9N2

A/chukkar/Hong Kong/SF164/2003__H6N1

A/chicken/Shandong/1/2006__H9N2

A/chicken/Shandong/SG1/2009__H9N2

A/mallard/Sweden/30/2005__H6N1

A/Duck/Nanchang/2-0485/2000__H2N9

A/duck/Mongolia/596/2001__H5N3

A/swine/Hong Kong/2481/2009__H1N1

A/duck/Guangxi/141/2005__H6N2

A/chicken/Shanghai/Q0801-1/2008__H9N2

A/chicken/Eastern China/49/2010__H6N6

A/duck/Guangxi/2140/2006__H6N2

A/quail/Aichi/6/2009__H7N6

A/spot-billed duck/Korea/537/2008__H6N1

A/chicken/Taixing/10/2010__H9N2

A/great black-backed gull/Newfoundland/296/2008__H13N2

A/duck/Guangxi/3333/2006__H6N1

A/wild duck/Shantou/1651/2000__H6N2

A/duck/Lao/981/2010__H5N1

A/hooded crane/Kagoshima/4612J008/2010__H5N1

A/duck/Tibet/S2/2009__H9N2

A/whooper swan/Mongolia/1-14/2007__H3N8

A/Chicken/Sichuan/5/1997__H9N2

A/wild duck/Korea/ESD48/2006__H1N1

A/wild duck/Korea/HDR02/2005__H1N1

A/chicken/Taiwan/1205/2001__H6N1

A/duck/Hunan/2110/2006__H6N2

A/mallard duck/Korea/6L/2007__H7N6

A/chicken/Italy/322/2001__H7N1

A/chicken/Shantou/22054/2005__H9N2

A/chicken/Hong Kong/CSW291/2003__H9N2

A/environment/Korea/SH11-10/2009__H3N8

A/mallard/Potsdam/178-6/1983__H2N2

A/avian/Japan/8KI0068/2008__H3N6

A/duck/Victoria/1976__H7N7

A/chicken/Victoria/1/1985__H7N7

A/gadwall/Altai/1325/2007__H3N8

A/Hong Kong/33982/2009__H9N2

A/baikal teal/Xianghai/426/2011__H5N2

A/aquatic bird/Korea/w125/2006__H5N2

A/duck/Hong Kong/819/1980__H5N3

A/duck/Yunnan/435/2002__H5N3

A/duck/Shantou/2030/2000__H9N1

A/chicken/Cambodia/LC3AL/2007__H5N1

A/duck/Zhejiang/0611-8/2011__H1N3

A/duck/Taiwan/wb1-25-1TNF/1999__H4N6

A/duck/Shantou/5104/2004__H6N2

A/gadwall/Altai/1326/2007__H3N8

A/chicken/Qianzhou/12/2010__H9N2

A/chicken/Shanghai/F/1998__H9N2

A/mallard/Korea/1203/2010__H10N8

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/wild bird/Korea/A13/2010__H10N1

A/mallard/Sweden/95/2005__H7N7

A/chicken/Germany/R28/2003__H7N7

A/chicken/Beijing/3/1999__H9N2

A/Goose/Hong Kong/w355/97 __H5N1

A/chicken/Korea/S4/2003__H9N2

A/northern shoveler/Netherlands/1/2006__H8N4

A/duck/Hokkaido/24/2002__H11N9

A/avian/Russia/5354-vac/2005__H5N1

A/duck/Thailand/CU-7518C/2010__H3N8

A/peregrine falcon/Hong Kong/1143/2007__H5N1

A/chicken/Guangxi/1032/2005__H9N2

A/duck/Shantou/3728/2003__H9N2

A/duck/Hunan/177/2005__H6N1

A/duck/Guangxi/288/2006__H5N1

A/duck/Shantou/168/2007__H6N8

A/duck/Thailand/CU-9744C/2010__H7N4

A/duck/Hong Kong/205/1977__H5N3

A/chicken/Korea/HC09/2009__H9N2

A/duck/NZL/41/1984__H1N2

A/chicken/Emirates/R66/2002__H9N2

A/goose/Guiyang/3422/2005__H5N1

A/duck/Jiangxi/5748/2006__H6N2

A/duck/Taiwan/DV1842/2010__H3N8

A/chicken/Pakistan/UDL-02/2005__H9N2

A/avian/Japan/8KI0102/2008__H3N8

A/aquatic bird/Korea/w161/2007__H5N2

A/duck/Yokohama/aq10/2003__H5N1

A/common teal/Netherlands/2/2008__H2N3

A/aquatic bird/Korea/w222/2007__H5N2

A/chicken/Pakistan/UDL-01/2008__H9N2

A/duck/Zhejiang/0611-19/2011__H1N3

A/chicken/Yunnan/5653/2003__H9N2

A/Duck/Hong Kong/y283/97 __H5N1

A/turkey/Israel/884/2005__H9N2

A/duck/Jiangsu/10-d4/2011__H11N3

A/duck/Nanjing/1102/2010__H4N8

A/chicken/Taiwan/A703-1/2008__H5N2

A/chicken/Taiwan/0824/1997__H6N1

A/pochard/Buryatiya/1941/2000__H4N6

A/partridge/Shantou/3811/2002__H9N2

A/Anhui/1/2013__H7N9

A/domestic mallard/Korea/HP71/2007__H3N6

A/duck/Fujian/1804/2007__H6N6

A/chicken/Shanghai/Q0812-2/2008__H9N2

A/common gull/Norway/10_1617/2006__H16N3

A/swine/Cotes dArmor/604/1999__H1N2

A/duck/United Kingdom/1/1956__H11N6

A/duck/Guangxi/2291/2004__H5N1

A/chicken/Shantou/1205/2001__H9N2

A/quail/Nanchang/2-0460/2000__H9N2

A/chicken/Italy/22A/1998__H5N9

A/duck/Taiwan/5568/2006__H4N6

A/migratory duck/Jiang Xi/13487/2005__H5N3

A/duck/Vietnam/LBM81/2012__H11N9

A/duck/Vietnam/LBM300/2012__H10N2

A/chicken/Shanghai/1/2001__H9N2

A/duck/Vietnam/G32/2008__H11N9

A/chicken/Bhutan/248015/2010__H5N1

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/duck/Guangxi/912/2008__H4N2

A/chicken/Shandong/lx929/2007__H9N2

A/duck/Guizhou/1084/2006__H6N2

A/chicken/Jalgaon/13735/2006__H5N1

A/pheasant/Shantou/7503/2004__H6N2

A/wild duck/Korea/YS44/2004__H1N2

A/mallard/Netherlands/37/2008__H2N3

A/duck/Korea/SH0909/2009__H9N2

A/chicken/Fujian/9290/2005__H9N2

A/common magpie/Hong Kong/2125/2006__H5N1

A/swine/Zhejiang/1/2007__H1N1

A/quail/Egypt/113413v/2011__H9N2

A/chicken/Korea/97/2007__H9N2

A/chukkar/Shantou/20741/2005__H6N2

A/chicken/Shuanggou/1/2011__H9N2

A/mallard/Hokkaido/24/2009__H5N1

A/mallard/Jiangxi/7787/2003__H6N1

A/migratory duck/Jiang Xi/8624/2004__H6N2

A/chicken/Guangdong/10/2000__H9N2

A/chicken/Egypt/R6/2007__H5N1

A/Chicken/Korea/38349-p96323/1996__H9N2

A/chicken/Jiawang/2/2011__H9N2

A/wild duck/Korea/PSC6-1/2009__H4N6

A/black-headed gull/Sweden/1/2005__H13N8

A/Bangladesh/3233/2011__H5N1

A/wild duck/Taiwan/WB764/2005__H4N6

A/duck/Shantou/4534/2001__H6N2

A/chicken/Shantou/9909/2005__H9N2

A/chicken/Xigou/1/2011__H9N2

A/duck/Victoria/4/1980__H4N6

A/duck/Fujian/3264/2007__H6N6

A/little egret/Hong Kong/8550/2007__H5N1

A/duck/Guangxi/1074/2006__H6N2

A/wild duck/Taiwan/WB1364/2007__H4N6

A/chicken/Shandong/01/2009__H9N2

A/mallard/Sweden/103/2005__H2N9

A/goose/Italy/296426/2003__H1N1

A/canvasback/Xianghai/428/2011__H5N2

A/duck/France/080036/2008__H5N1

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

A/Goose/Hong Kong/ww100/01 __H5N1

A/avian/Japan/8KI0067/2008__H3N8

A/whitefronted goose/Netherlands/1/1999__H6N1

A/chicken/Fujian/10308/2005__H9N2

A/duck/Korea/DY97/2007__H4N3

A/duck/Hokkaido/69/2000__H5N3

A/guinea fowl/Shantou/20773/2005__H6N1

A/wild duck/Shantou/261/2001__H6N2

A/shorebird/Delaware Bay/424/2007__H13N9

A/blackhead gull/Astrakhan/44/1988__H13N6

A/chicken/Iran/RZ53/2008__H9N2

A/mallard/Italy/208/2000__H5N3

A/chicken/Shantou/22504/2005__H9N2

A/chicken/Henan/L2/2008__H9N2

A/chicken/Shandong/H/2009__H9N2

A/chicken/Guangdong/ZHJ/2011__H9N2

A/goose/Shantou/2086/2006__H5N1

A/wild bird/Korea/YJ117/2007__H4N6

A/duck/Eastern China/31/2004__H6N2

A/mallard/Jiangxi/227/2003__H6N1

A/mallard/Jiangxi/8346/2004__H6N5

A/swan/Czech Republic/5416/2011__H7N7

A/chicken/Nigeria/08VIR4337-343/2008__H5N1

A/duck/Guangxi/1248/2006__H6N2

A/mallard/Italy/4223-2/2006__H5N2

A/domestic green-winged teal/Hunan/2036/2007__H3N6

A/duck/Guizhou/2492/2007__H6N1

A/chicken/Taiwan/PF3/2002__H6N1

A/chukkar/Shantou/3574/2004__H6N1

A/chicken/Shantou/1690/2000__H9N2

A/duck/Fujian/4224/2007__H6N6

A/duck/Yunnan/1330/2007__H6N6

A/duck/Hokkaido/W59/2004__H8N4

A/quail/Shantou/299/2005__H9N2

A/duck/Henan/1647/2006__H5N1

A/swan/England/AV380-2326/2008__H5N1

A/chicken/HongKong/NT142/2003__H9N2

A/duck/Korea/Asan6/2006__H5N1

A/chicken/Henan/1/2005__H9N2

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/duck/Fujian/4125/2005__H6N2

A/environment/Mongolia/1-51/2007__H7N7

A/wild duck/Korea/CW09/2005__H1N1

A/chicken/Guangxi/2441/2004__H9N2

A/northern pintail/Alaska/44340-010/2007__H6N2

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/duck/Shantou/2798/2006__H6N6

A/duck/Vietnam/G119/2006__H3N8

A/chicken/Shanghai/S1053/2013__H7N9

A/teal/Germany/WV632/2005__H5N1

A/shoveler/Italy/2698-3/2006__H7N7

A/mallard/France/06964/2006__H5N3

A/chicken/Afghanistan/1573-7/2006__H5N1

A/garganey/Altai/1216/2007__H3N6

A/chicken/Shantou/17139/2005__H9N2

A/duck/Hokkaido/W45/2008__H11N9

A/mallard/Sweden/65/2002__H10N9

A/chicken/Pakistan/UDL-02/2006__H9N2

A/turkey/Ireland/1378/1983__H5N8

A/duck/Victoria/1992__H3N8

A/mallard/Jiangxi/45/2011__H9N2

A/wild bird/Korea/A331/2009__H7N7

A/chicken/Menofia/CAI39/2010__H5N1

A/chicken/Vietnam/28/2003__H5N1

A/aquatic bird/Korea/KN-5/2006__H3N8

A/duck/Taiwan/3353/2007__H4N6

A/chicken/Zhejiang/Q1D4/2010__H9N2

A/chicken/Shandong/SG2/2009__H9N2

A/duck/Korea/460-5/2008__H6N2

A/duck/Zhejiang/0611-15/2011__H1N3

A/duck/Guangxi/3459/2005__H6N2

A/guinea fowl/Hong Kong/NT101/2003__H9N2

A/chicken/Israel/1304/2003__H9N2

A/quail/Shantou/1978/2003__H9N2

A/ruddy shelduck/Mongolia/1-26/2007__H3N8

A/chicken/Laos/P0130/2007__H5N1

A/chicken/Israel/883/2008__H9N2

A/duck/Siberia/272PF/1998__H13N6

A/wild bird/Korea/A9/2011__H7N9

A/black-billed magpie/Guangxi/29/2005__H9N2

A/duck/Hokkaido/5/1977__H3N2

A/chicken/Shanghai/Q0812-1/2008__H9N2

A/duck/Guangxi/1455/2004__H6N5

A/duck/Shantou/1930/2001__H5N1

A/common teal/Netherlands/2/2005__H6N8

A/chicken/Wenzhou/606/2013__H9N2

A/chicken/Hong Kong/SSP176/2009__H9N2

A/duck/Jiangxi/21714/2011__H11N9

A/chicken/Hong Kong/WF1W/2012__H9N2

A/duck/Jiangxi/9631/2009__H7N8

A/chicken/Rizhao/875/2013__H7N9

A/chicken/Hong Kong/TSTB28W/2010__H9N2

A/duck/Fujian/5448/2008__H7N7

A/chicken/Wenzhou/299/2013__H7N7

A/chicken/Hong Kong/HH8/2010__H9N2

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Hong Kong/TSTB25W/2010__H9N2

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/chicken/Hong Kong/TFB130/2006__H9N2

A/duck/Fujian/6388/2010__H7N3

A/duck/Jiangxi/13291/2009__H7N3

A/silkie chicken/Hong Kong/NT400/2005__H9N2

A/chicken/Hong Kong/TC176/2006__H9N2

A/duck/Jiangxi/22041/2008__H4N9

A/chicken/Hong Kong/NT180W/2011__H9N2

A/chicken/Wenzhou/279/2013__H7N7

A/wild duck/Jiangxi/10179/2005_H7N3

A/chicken/Rizhao/15/2013__H9N2

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Hong Kong/NT155/2008__H9N2

A/duck/Guangdong/4323/2007__H11N9

A/pheasant/Hong Kong/SF529/2005__H9N2

A/chicken/Wenzhou/642/2013__H9N2

A/chicken/Hong Kong/CSW445W/2011__H9N2

A/chicken/Hong Kong/YU148/2012__H9N2

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/duck/Fujian/6380/2010__H7N3

A/chicken/Hong Kong/YO28/2011__H9N2

A/chicken/Hong Kong/NT211W/2007__H9N2

A/duck/Jiangxi/16769/2010__H7N7

A/chicken/Wenzhou/640/2013__H7N7

A/chicken/Rizhao/437/2013__H9N2

A/chicken/Hong Kong/NT272/2008__H9N2

A/chicken/Rizhao/811/2013__H9N2

A/duck/Jiangxi/3214/2009__H7N9

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/pigeon/Wenzhou/397/2013__H7N7

A/duck/Yunnan/2908/2009__H11N9

A/chicken/Hong Kong/JV75/2011__H9N2

A/wild duck/Jiangxi/9157/2005__H7N8

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Jiangxi/3141/2009__H7N9

A/common teal/Hong Kong/MPD322/2007__H11N9

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/duck/Jiangxi/16285/2010__H7N3

A/duck/Guangdong/455/2000__H3N9

A/duck/Jiangxi/3169/2009__H7N9

A/chicken/Wenzhou/634/2013__H7N7

A/silkie chicken/Hong Kong/FY49W/2007__H9N2

A/chicken/Hong Kong/YO173W/2011__H9N2

A/chicken/Hong Kong/WF4/2007__H9N2

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/wilk duck/Jiangxi/19831/2009__H7N7

A/chukkar/Hong Kong/CSW948/2008__H9N2

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/duck/Jiangxi/7016/2009__H7N3

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/chicken/Hong Kong/SF60/2008__H9N2

A/chicken/Rizhao/853/2013__H9N2

A/chicken/Hong Kong/TP178/2007__H9N2

A/chicken/Hong Kong/NT10/2011__H9N2

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/duck/Jiangxi/22330/2009__H7N3

A/common teal/Hong Kong/MPK630/2009__H10N9

A/chicken/Rizhao/1436/2013__H9N2

A/duck/Guizhou/1078/2011__H11N9

A/duck/Fujian/5728/2008__H7N7

A/chicken/Hong Kong/CRA45W/2010__H9N2

A/chicken/Hong Kong/TSTA7W/2009__H9N2

A/duck/Jiangxi/9711/2009__H7N3

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

A/chicken/Hong Kong/YU629/2007__H9N2

A/duck/Fujian/6326/2010__H7N3

A/duck/Wenzhou/771/2013__H7N3

A/duck/Jiangxi/11278/2009__H11N9

A/duck/Fujian/5408/2008__H7N7

A/chicken/Hong Kong/TSTB21/2010__H9N2

A/chicken/Hong Kong/YU119/2009__H9N2

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/chicken/Hong Kong/NT406/2006__H9N2

A/chicken/Hong Kong/SF379/2006__H9N2

A/duck/Jiangxi/25134/2009__H7N6

A/chicken/Hong Kong/HH117/2012__H9N2

A/chicken/Hong Kong/YO6/2012__H9N2

A/silkie chicken/Hong Kong/SF202/2006__H9N2

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/duck/Wenzhou/775/2013__H7N2

A/duck/Jiangxi/22597/2012__H11N9

A/duck/Jiangxi/21669/2009__H7N7

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Hong Kong/CSW530/2011__H9N2

A/chicken/Hong Kong/FY64W/2010__H9N2

A/chicken/Hong Kong/TSTB32W/2011__H9N2

A/pigeon/Hong Kong/WF255/2007__H9N2

A/duck/Wenzhou/47/2013__H7N7

A/chicken/Hong Kong/FY6W/2012__H9N2

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Rizhao/249/2013__H9N2

A/chicken/Hong Kong/YU341/2008__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Rizhao/1339/2013__H9N2

A/chicken/Wenzhou/614/2013__H9N2

A/chicken/Hong Kong/YU344/2012__H9N2

A/silkie chicken/Hong Kong/YU335/2007__H9N2

A/chicken/Hong Kong/YO12W/2012__H9N2

A/duck/Jiangxi/16326/2010__H7N7

A/duck/Jiangxi/16736/2010__H7N3

A/chicken/Hong Kong/FL96/2010__H9N2

A/common teal/Hong Kong/MPL634/2011__H7N7

A/chicken/Hong Kong/TSTB27/2010__H9N2

A/chicken/Hong Kong/NT547/2005__H9N2

A/duck/Jiangxi/8028/2009__H7N3

A/chicken/Wenzhou/610/2013__H7N7

A/duck/Jiangxi/1717/2003__H7N7

A/pheasant/Hong Kong/NT305W/2011__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Hong Kong/YSC82/2008__H9N2

A/pigeon/Hong Kong/YU656/2007__H9N2

A/duck/Jiangxi/3096/2009__H7N9

A/chicken/Hong Kong/YU219/2010__H9N2

A/duck/Jiangxi/21980/2010__H7N7

A/duck/Fujian/6390/2010__H7N3

A/chicken/Wenzhou/598/2013__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Rizhao/85/2013__H9N2

A/pheasant/Hong Kong/NT458/2006__H9N2

A/silkie chicken/Wenzhou/812/2013__H9N2

A/pheasant/Hong Kong/WF288W/2007__H9N2

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Hong Kong/SSP177W/2009__H9N2

A/duck/Jiangxi/23008/2009__H7N7

A/duck/Guangdong/707/2000__H2N9

A/duck/Jiangxi/25186/2009__H7N6

A/pheasant/Hong Kong/HH185/2007__H9N2

A/duck/Jiangxi/3230/2009__H7N9

A/chicken/Hong Kong/YU797/2007__H9N2

A/chicken/Hong Kong/FY85/2008__H9N2

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/chicken/Rizhao/723/2013__H9N2

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/chicken/Hong Kong/YO117W/2012__H9N2

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Hong Kong/YU14/2006__H9N2

A/chicken/Hong Kong/YU106W/2009__H9N2

A/chicken/Rizhao/1363/2013__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Hong Kong/NT270/2008__H9N2

A/duck/Jiangxi/22537/2012__H11N9

A/chicken/Hong Kong/NKR133/2006__H9N2

A/wild duck/Guangdong/520/2001__H1N9

A/chicken/Wenzhou/645/2013__H7N7

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/chicken/Hong Kong/YU218/2010__H9N2

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/chicken/Hong Kong/WF204/2005__H9N2

A/pigeon/Wenzhou/559/2013__H7N7

A/chicken/Hong Kong/FY105W/2012__H9N2

A/silkie chicken/Hong Kong/YU595W/2011__H9N2

A/duck/Jiangxi/3283/2009__H7N9

A/chicken/Hong Kong/TC18/2011__H9N2

A/common teal/Hong Kong/MPM1645/2011__H7N1
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Supplementary Figure 5. Phylogeny of PB2 gene. a, Maximum likelihood tree 
(n=1,091). b, Time-scaled tree (n=173). Annotation as in Supplementary Fig. 2. The SH-
F/98 lineage, ZJ-HJ/07 sublineage, ZJ-5 sublineage and their representative virus 
 strains are highlighted  in green  blocks. The subgroups ‘α’ and ‘β’ of the ZJ-HJ/07 su-
blineage are indicated with their virus names designated by (α) and (β) in other internal
 gene phylogenies.
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A/duck/Jiangxi/1814/2003__H7N7

A/chicken/Shandong/1/2006__H9N2

A/mallard/Berlin/452-6/1980__H2N3

A/duck/Vietnam/G30/2008__H11N9

A/mallard/Gloucestershire/PD374/1985__H10N4

A/swine/Cotes dArmor/2433/1998__H1N2
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A/chicken/Hunan/5260/2005__H9N2

A/environment/Hunan/3/2011__H5N1

A/duck/Victoria/512/2007__H7N6

A/turkey/Italy/8912/2002__H7N3

A/duck/Jiang Xi/1850/2005__H5N2

A/Guangxi/1/2008__H5N1

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/duck/Henan/1647/2006__H5N1

A/chicken/Egypt/083/2008__H5N1

A/grey heron/Hong Kong/837/2004__H5N1

A/swan/Slovenia/53/2009__H7N7

A/mallard/Jiangxi/10668/2005__H6N1

A/chicken/Guangdong/V/2008__H9N2

A/common gull/Norway/10_1617/2006__H16N3

A/turkey/Italy/2685/2003__H7N3
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A/chukkar/Shantou/1530/2005__H6N1

A/mallard/Netherlands/12/2001__H4N2

A/chicken/Shandong/KD/2009__H9N2

A/turkey/England/N28/1973__H5N2

A/duck/Lao/981/2010__H5N1

A/chicken/Korea/1738/2007__H9N2

A/snow goose/Mongolia/1-44/2008__H3N8

A/duck/Hong Kong/3461/1999__H6N1

A/wild bird/Korea/A3/2011__H7N9

A/wild duck/Shantou/2395/2001__H6N2

A/white-fronted goose/Mongolia/1-125/2008__H3N8
A/teal/Chany/444/2009__H8N8

A/environment/Hunan/2-84/2007__H9N2

A/swine/Shandong/133/2007__H3N2

A/duck/Taiwan/WB239/2003__H6N1

A/Netherlands/219/2003__H7N7

A/black-headed gull/Sweden/1/2005__H13N8

A/duck/Victoria/1992__H3N8

A/duck/Korea/U14-1/2007__H3N2

A/pheasant/Shantou/7503/2004__H6N2

A/chicken/Taiwan/ns2/1999__H6N1

A/duck/Kingmen/E322/2004__H6N2

A/duck/Hunan/748/2005__H6N5

A/environment/Guizhou/9/2009__H5N1

A/duck/Singapore/F119/3/1997__H5N3

A/duck/Zhejiang/0611-19/2011__H1N3

A/pheasant/Hong Kong/SH39/1999__H6N1

A/chicken/Hebei/7/2008__H9N2
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A/bean goose/Korea/EG16/2006__H5N2

A/swine/Shandong/na/2003__H9N2

A/goose/Shantou/2086/2006__H5N1

A/mallard/Italy/299/2005__H7N7

A/chicken/Hunan/6108/2005__H9N2

A/wild bird/Korea/YJ117/2007__H4N6

A/mallard/Sweden/30/2005__H6N1

A/duck/Hubei/wp/2003__H5N1

A/duck/Guangdong/E1/2012__H10N8

A/chicken/Guangdong/21/2002__H9N2

A/chicken/Israel/1304/2003__H9N2

A/chicken/Guangxi/521/2005__H9N2

A/wild duck/Korea/CW09/2005__H1N1

A/mallard/Czech Republic/15902-14K/2009__H6N2

A/duck/Jiangxi/3345/2005__H5N2

A/chicken/Yokohama/aq134/2002__H9N2

A/wild bird/Korea/A14/2011__H7N9

A/chicken/Eastern China/43/2007__H6N2

A/chicken/Shandong/B2/2007__H9N2

A/mallard/New Zealand/449-68/2004__H1N2

A/duck/Korea/CBU08107/2008__H9N2

A/chicken/Shandong/L3/2007__H9N2

A/black-billed magpie/Guangxi/29/2005__H9N2

A/duck/Hunan/2110/2006__H6N2

A/partridge/Shantou/2875/2001__H9N2

A/mallard/Jiangxi/7376/2003__H6N2

A/chicken/Henan/1.2/2008__H9N2
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A/Duck/Shantou/1605/2001__H9N2

A/chicken/Hebei/LC/2008__H9N2

A/herring gull/DE/475/1986__H13N2
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A/chicken/Hunan/4444/2005__H9N2

A/aquatic bird/India/NIV-17095/2007__H11N1

A/chicken/Israel/375/2007__H9N2

A/chicken/Hunan/5700/2005__H9N2

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Shanghai/S1053/2013__H7N9

A/wild bird/Korea/GS26/2006__H4N6

A/chicken/Shantou/19465/2005__H9N2

A/duck/Zhejiang/0224-6/2011__H1N2

A/duck/Shantou/18088/2006__H6N6
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A/chicken/Taiwan/1205/2001__H6N1

A/goose/Czech Republic/1848-K9/2009__H7N9

A/chicken/Shantou/4101/2003__H9N2

A/duck/Guizhou/2773/2006__H6N2

A/aquatic bird/Korea/w125/2006__H5N2

A/duck/Zhejiang/0611-21/2011__H1N3

A/goose/Leipzig/187-7/1979__H7N7

A/chicken/Eastern China/45/2007__H6N2

A/mallard/Netherlands/58/2008__H2N3

A/chicken/Guangdong/10/2000__H9N2

A/chicken/Korea/S25/2004__H9N2

A/environment/Dongting Lake/Hunan/3-9/2007__H10N8

A/duck/Guangxi/1533/2007__H6N2

A/turkey/Italy/3185/1999__H7N1

A/swine/Shandong/nc/2005__H9N2

A/chicken/Korea/KNUSWR09/2009__H9N2

A/duck/Shantou/5808/2005__H6N2

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/duck/Zhejiang/0611-24/2011__H1N3

A/wild duck/Korea/SH5-26/2008__H4N6

A/duck/Hong Kong/24/1976__H4N2

A/duck/Guangdong/40/2000__H5N1

A/pigeon/Hong Kong/FY6/1999__H9N2

A/chicken/Hubei/wo/2003__H5N1

A/duck/Shantou/4534/2001__H6N2

A/wild duck/Shantou/1411/2000__H11N3

A/mallard/New Zealand/1365-355/2005__H7N7

A/duck/Vietnam/G119/2006__H3N8

A/spot-billed duck/Korea/447/2011__H7N9

A/chicken/Saudi Arabia/CP7/1998__H9N2
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A/avian/Japan/8KI0195/2008__H6N8

A/mallard/Sweden/103/2005__H2N9

A/wild duck/Shantou/5769/2004__H6N2

A/chicken/Korea/S4/2003__H9N2

A/chicken/Indonesia/CDC24/2005__H5N1

A/duck/Taiwan/4262/2007__H4N6

A/duck/Korea/460-5/2008__H6N2

A/swan/England/AV380-2326/2008__H5N1

A/environment/Mongolia/1-51/2007__H7N7

A/chicken/Kobe/aq26/2001__H9N2

A/environment/Hunan/5-32/2007__H5N1

A/duck/Suphanburi/AI157/2005__H6N1

A/huinea fowl/Shantou/630/2005__H9N2

A/gadwall/Altai/1202/2007__H5N2

A/gadwall/Altai/1324/2007__H3N8

A/chicken/Guangxi/2389/2005__H9N2
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A/swine/France/WVL3/1984__H1N1

A/avian/Japan/8KI0135/2008__H6N5

A/Anhui/1/2013__H7N9

A/common magpie/Hong Kong/2125/2006__H5N1

A/duck/Zhejiang/2248/2011__H5N1

A/Indonesia/CDC634P/2006__H5N1

A/quail/Shantou/299/2005__H9N2

A/quail/Nanchang/2-0460/2000__H9N2

A/duck/Shantou/3577/2003__H9N2

A/duck/Vietnam/OIE-2236/2012__H5N1

A/chicken/Taiwan/na3/1998__H6N1

A/northern shoveler/Netherlands/1/2006__H8N4

A/duck/Vietnam/NCVD-34/2007__H5N1

A/mallard/Netherlands/02/2000__H10N7

A/duck/Shantou/168/2007__H6N8

A/chicken/Iran/RZ53/2008__H9N2
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A/turkey/Israel/884/2005__H9N2

A/Baers pochard/HuNan/414/2010__H7N1

A/chicken/Henan/L1/2002__H9N2

A/mallard/Netherlands/3/1999__H5N2

A/chicken/Taiwan/0408/2002__H6N1

A/wild duck/Korea/HDR02/2005__H1N1

A/chicken/Shandong/SG1/2009__H9N2

A/aquatic bird/Korea/w54/2005__H5N2

A/duck/Italy/69238/2007__H1N1

$�FKLFNHQ�:X[L�������BB+�1���ћ�

A/chicken/Korea/01310/2001__H9N2

A/chicken/Shantou/4617/2003__H9N2

A/duck/Zhejiang/52/2000__H5N1

A/baikal teal/Xianghai/426/2011__H5N2

A/chicken/Krasnodar/300/2007__H5N1
A/chicken/Bhutan/248015/2010__H5N1

A/duck/Shantou/19073/2006__H6N2

A/chicken/Hunan/4246/2005__H9N2

A/quail/Shantou/1978/2003__H9N2

A/duck/Jiangxi/1786/2003__H7N7

A/common teal/Netherlands/2/2005__H6N8

A/duck/Vietnam/37/2007__H5N1

A/duck/Taiwan/0526/1972__H6N1

A/Indonesia/CDC292N/2005__H5N1

A/chicken/Guangdong/191/2004__H5N1

A/garganey/Altai/1213/2007__H5N2

A/chukkar/Shantou/20741/2005__H6N2

A/duck/Vietnam/LBM300/2012__H10N2

A/wild duck/Shantou/261/2001__H6N2

A/chicken/Hong Kong/CSW153/2003__H9N2

A/mallard/Italy/4223-2/2006__H5N2

A/wild duck/Korea/YS44/2004__H1N2

A/mallard/Hokkaido/24/2009__H5N1

A/duck/Nanchang/1749/1992__H11N2
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A/swine/Shandong/fHZ/2003__H9N2

A/chicken/Zhejiang/HJ/2007__H9N2

A/chicken/Shandong/LY/2006__H9N2

A/duck/Nanjing/1102/2010__H4N8

A/swine/Shandong/275/2009__H1N1

A/quail/Aichi/6/2009__H7N6

A/chicken/India/IVRI-0011/2011__H9N2

A/feces/Hunan/2-28/2007__H9N2

A/duck/Guangxi/288/2006__H5N1

A/environment/Korea/PSC19-27/2008__H3N8

A/emu/NY/12716/1994__H5N9

A/duck/Jiangxi/5748/2006__H6N2

A/wild bird/Korea/A13/2010__H10N1

A/spot-billed duck/Korea/546/2008__H6N1

A/duck/Jiangxi/4981/2007__H6N2

A/duck/Taiwan/5568/2006__H4N6

A/softbil l/California/33445-136/1992__H7N1

A/pintail/Aomori/1130/2008__H1N3

A/chicken/Iran/11T/1999__H9N2

A/duck/Hunan/177/2005__H6N1

A/chicken/Yunnan/5653/2003__H9N2

A/turkey/Suzdalka/12/2005__H5N1

A/chicken/Poland/R3248/2007__H5N1

A/avian/Russia/5354-vac/2005__H5N1

A/chicken/Italy/330/1997__H5N2

A/chicken/Yunnan/nh/2001__H9N2

A/quail/Italy/396/2000__H7N1

A/Guizhou/1/2009__H5N1

A/duck/Eastern China/40/2007__H6N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

A/gull/Minnesota/945/1980__H13N6

A/partridge/Shantou/5028/2004__H6N1

A/duck/Zhejiang/0607-13/2011__H1N2

A/chicken/Henan/62/2000__H9N2

A/mallard/New Zealand/449-33/2004__H2N3

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/duck/Korea/S10/2003__H3N2

A/chicken/Hebei/L1/2006__H9N2

A/duck/Hokkaido/49/1998__H9N2

A/canvasback/Mongolia/2-69/2007__H10N6
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A/aquatic bird/Korea/w211/2007__H5N2

A/Eurasian wigeon/Netherlands/4/2007__H10N1

A/wild bird/Korea/A02/2011__H10N4

A/duck/Shantou/4610/2003__H5N1

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/chicken/Rostov/22-1/2007__H5N1

A/mallard/Jiangxi/8264/2004__H6N2

A/Shanghai/1/2013__H7N9

A/mallard/Italy/36/2002__H5N3

A/chicken/Pakistan/UDL-02/2005__H9N2

A/duck/Zhejiang/0611-17/2011__H1N3

A/chicken/Liaoning/A-1/2007__H5N1

A/mallard/Jiangxi/38/2011__H9N2

A/aquatic bird/Korea/w347/2008__H5N2

A/chicken/Shantou/3040/2003__H9N2

A/chicken/New South Wales/327/1997__H7N4

A/duck/Shantou/83/2000__H6N2

A/duck/Vietnam/OIE-2211/2012__H5N1

A/duck/Korea/S23/2004__H9N2

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/mallard/Sweden/58112/2006__H2N2

A/red-necked stint/Australia/4189/1980__H4N8

A/duck/Fujian/8349/2007__H6N6

A/ostrich/South Africa/AI2114/2011__H5N2

A/environment/Hunan/1-35/2007__H5N1

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/duck/Zhejiang/2245/2011__H5N1

A/turkey/England/1969__H3N2

A/mallard/New Zealand/449-93/2004__mixed

A/duck/Altai/1285/1991__H5N3

A/chicken/Taiwan/A703-1/2008__H5N2

A/duck/Hunan/5152/2005__H5N1

A/chicken/Vietnam/133/2004__H5N1

A/chukkar/Shantou/13393/2005__H6N1

A/mallard duck/Korea/6L/2007__H7N6

A/swine/Denmark/WVL9/1993__H1N1

A/chicken/Assam/140203/2008__H5N1

A/aquatic bird/Korea/w221/2007__H5N2

A/goose/Eastern China/1112/2011__H5N2

A/mallard/Sweden/50/2002__H3N8

A/egret/Hunan/1/2012__H9N2

A/duck/Thailand/CU-10507T/2011__H7N4

A/chukkar/Shantou/3574/2004__H6N1

A/chicken/Heilongjiang/48/2001__H9N2

A/mute swan/Aktau/1460/2006__H5N1

A/aquatic bird/Korea/w161/2007__H5N2

A/quail/Shantou/20787/2005__H9N2

A/duck/Jiangxi/1760/2003__H7N7

A/canine/Korea/LBM412/2008__H3N2

A/mallard/Korea/1041/2010__H10N8

A/duck/Shanghai/35/2002__H5N1

A/goose/Guangxi/4289/2005__H5N1

A/chicken/Kuwait/KISR9/2007__H5N1

A/duck/Vietnam/LBM81/2012__H11N9

A/swine/England/001195/2007__H1N1

A/canine/Korea/01/2007__H3N2

A/chicken/Taiwan/PF3/2002__H6N1

A/duck/Shantou/12560/2005__H9N2

A/duck/Potsdam/1402-6/1986__H5N2

A/swine/Shandong/3/2003__H9N2

A/chicken/Taiwan/0824/1997__H6N1

A/chicken/Taiwan/0114/2004__H6N1

A/chicken/Shanghai/Y2/2007__H9N2

A/chukkar/Shantou/4635/2003__H9N2

A/Bangladesh/3233/2011__H5N1

A/Mongolian gull/Mongolia/401/2007__H13N6

A/duck/Mongolia/149/2003__H10N5

A/chicken/Guangdong/56/2001__H9N2

A/peregrine falcon/Hong Kong/2142/2008__H5N1

A/Hong Kong/3239/2008__H9N2

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/chicken/Henan/L3/2008__H9N2

A/common gull/Norway/10_1602/2009__H6N8

A/avian/Israel/543/2008__H10N7

A/duck/Zambia/02/2008__H6N2

A/duck/Guangxi/3333/2006__H6N1

A/duck/Korea/334-15/2008__H6N1

A/chicken/Korea/50/2006__H9N2

A/Hong Kong/33982/2009__H9N2

A/garganey/Altai/1216/2007__H3N6

A/pintail/Mongolia/2-65/2007__H3N8

A/partridge/Shantou/4321/2003__H9N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/mallard/Netherlands/11/2007__H6N5
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A/aquatic bird/Korea/w81/2005__H5N2

A/duck/India/02CA10/2011__H5N1

A/partridge/Shantou/3487/2003__H9N2

A/red-necked stint/Australia/2/2004__H4N8

A/duck/Victoria/2853/2003__H4N8

A/duck/Italy/281904/2006__H1N1

A/turkey/Italy/4426/2000__H7N1

A/mallard/Jiangxi/6285/2004__H6N8

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/Anas crecca/Spain/1460/2008__H7N9

A/partridge/Shantou/1403/2002__H6N1

A/chicken/Italy/5093/1999__H7N1

A/spot-billed duck/Xianghai/427/2011__H5N2

A/chicken/Shantou/1690/2000__H9N2

A/Chicken/Shanghai/F/1998__H9N2

A/goose/Guiyang/1794/2006__H5N1

A/duck/Guangxi/3574/2006__H6N2

A/duck/Hunan/8-19/2009__H4N2

A/chicken/West Bengal/83098/2008__H5N1

A/duck/Korea/U10-2/2007__H3N6

A/red crested pochard/Mongolia/1915/2006__H3N6

A/swine/Hong Kong/434/2006__H1N1

A/wild duck/Korea/CSM20-5/2009__H4N6

A/Cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/duck/Fujian/4125/2005__H6N2

A/chicken/Hong Kong/258/1997__H5N1

A/environment/Hunan/1-70/2007__H9N2

A/wild bird/Korea/A323/2009__H10N1

A/chicken/Israel/1184/2010__H9N2

A/mallard/Denmark/64650/2003__H5N7

A/chicken/Guangxi/1428/2005__H9N2

A/duck/Fujian/19/2000__H5N1

A/swine/Italy/29313/2006__H1N1

A/goose/Shantou/753/2002__H5N1

A/chicken/Shandong/12/2008__H9N2

A/chicken/Afghanistan/1573-7/2006__H5N1

A/duck/Italy/775/2004__H5N3
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A/duck/Potsdam/2216-4/1984__H5N6

A/chicken/Shantou/3173/2001__H9N2

A/chicken/Italy/22A/1998__H5N9

A/duck/Korea/A112/2010__H7N7

A/chicken/Fujian/9290/2005__H9N2

A/chicken/Jiangsu/L1/2004__H9N2

A/chicken/Hubei/01/1999__H9N2

A/wild bird/Korea/A72/2010__H7N7

A/duck/Jiangsu/1/2002__H9N2

A/shorebird/Korea/S46/2006__H4N6

A/chicken/Vietnam/28/2003__H5N1

A/chicken/Henan/nd/1998__H9N2

A/chicken/Dubai/338/2001__H9N2

A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/duck/Eastern China/1/2008__H6N1

A/duck/Shantou/1930/2001__H5N1

A/chicken/Saudi Arabia/EPD-22-01/2002__H9N2

A/chicken/Germany/R3234/2007__H5N1

A/chicken/Shanghai/14/2001__H9N2

A/Vietnam/UT31394II/2008__H5N1

A/black-headed gull/Sweden/5/1999__H16N3

A/environment/Mongolia/1-33/2007__H4N6

A/wild bird/Korea/A330/2009__H7N7

A/chicken/Hong Kong/739/1994__H9N2

A/spot-billed duck/Korea/537/2008__H6N1

A/duck/South Africa/1233A/2004__H4N8

A/duck/Korea/A79/2010__H7N7

A/mallard/Sweden/95/2005__H7N7

A/chicken/Israel/883/2008__H9N2

A/muscovy duck/Vietnam/LBM229/2012__H5N1

A/quail/Thailand/CU-332/2006__H5N1

A/chicken/Shandong/ZB/2007__H9N2

A/duck/France/080036/2008__H5N1

A/duck/Shantou/2030/2000__H9N1

A/chicken/Korea/38349-p96323/1996__H9N2

A/duck/Hong Kong/y283/1997__H5N1

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/mallard/Korea/KU683/2008__H5N2

A/turkey/Italy/1980__H5N2

A/duck/Shantou/3728/2003__H9N2

A/goose/Zambia/09/2009__H11N9

A/mallard/Sweden/7/2003__H10N8

A/swine/Shandong/w4/2003__H9N2

A/duck/Hong Kong/Y280/1997__H9N2

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/duck/Zhejiang/224/2011__H5N1

A/swine/Ploufragan/0214/2006__H1N2

A/chicken/Shantou/3341/2003__H9N2

A/duck/Korea/SH0909/2009__H9N2

A/chicken/Chakwal/NARC-148/2004__H7N3

A/avian/Japan/8KI0150/2008__H3N8

A/turkey/England/1963__H7N3

A/chicken/Hebei/0329/2007__H9N2

A/duck/Fujian/1804/2007__H6N6

A/duck/Fujian/FQ2/2007__H9N2

A/duck/Shantou/2471/2002__H6N2

A/aquatic bird/Korea/w230/2007__H5N2

A/mallard/Italy/37/2002__H5N3

A/duck/Zhejiang/0611-15/2011__H1N3

A/chicken/Pakistan/UDL-01/2007__H9N2

A/duck/Western Australia/8346/1987__H4N6

A/duck/Hong Kong/273/1978__H2N2

A/chicken/Shantou/22054/2005__H9N2

A/chicken/Jalgaon/13735/2006__H5N1

A/pigeon/Shanghai/S1069/2013__H7N9

$�FKLFNHQ�<DQJ]KRX��������BB+�1���њ�

A/chicken/Shandong/lx1023/2007__H9N2

A/canine/Guangdong/1/2006__H3N2

A/chicken/Hong Kong/G9/1997__H9N2

A/wild duck/Taiwan/WB499/2004__H4N6

A/duck/Hunan/491/2005__H6N2

$�FKLFNHQ�6KDQGRQJ��������BB+�1���ћ�

A/quail/Shantou/911/2005__H5N1

A/turkey/Italy/4482/1999__H7N1

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/chukkar/Hong Kong/SF164/2003__H6N1

A/avian/Japan/8KI0148/2008__H4N2

A/duck/Malaysia/F189/2004__H5N2

A/wild duck/Korea/CSM4-12/2009__H5N1

A/swine/Italy/1513-1/1998__H1N1

A/chicken/Korea/895/2005__H9N2

A/chicken/Jiangsu/k0402/2010__H5N1

A/duck/Zhejiang/2243/2011__H5N1

A/duck/Eastern China/31/2004__H6N2

A/mallard/Netherlands/10/1999__H1N8

A/chicken/Henan/ni/2001__H9N2

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/aquatic bird/Korea/w202/2007__H5N2

A/duck/Primorie/2621/2001__H5N2

A/mallard/Korea/1203/2010__H10N8

A/goose/Guiyang/337/2006__H5N1

A/duck/Korea/LPM36/2005__H3N6

A/mallard/Sweden/65/2002__H10N9

A/England/AV877/1996__H7N7

A/chicken/Shantou/17139/2005__H9N2

A/wild bird/Korea/5-77/2005__H7N8

A/goose/Italy/296426/2003__H1N1

A/chicken/Sichuan/5/1997__H9N2

A/duck/Shanghai/28-1/2009__H4N2

A/chicken/Laos/P0130/2007__H5N1

A/duck/Hong Kong/312/1978__H5N3

A/goose/Jiangsu/k0403/2010__H5N1

A/swine/Hong Kong/2481/2009__H1N1

A/duck/Eastern China/50/2002__H6N8

A/mallard/Jiangxi/45/2011__H9N2

A/chicken/Hunan/774/2002__H9N2

A/chicken/Hong Kong/220/1997__H5N1

$�FKLFNHQ�'DZDQJ�������BB+�1���њ�

A/goose/Hong Kong/w355/1997__H5N1

A/duck/Shantou/6089/2006__H6N2

A/swine/Shandong/fJN/2003__H9N2

A/quail/Hong Kong/FB801/2001__H6N1

A/chicken/Shandong/02/2010__H9N2

A/chicken/Jiangsu/7/2002__H9N2

A/canvasback/Xianghai/428/2011__H5N2

A/pelican/Zambia/13/2009__H9N1

A/mallard/Sweden/113/2002__H2N1

A/chicken/Hebei/Y2/2009__H9N2

A/whooper swan/Mongolia/1-14/2007__H3N8

A/duck/Fujian/2854/2006__H6N6

A/teal/Chany/7119/2008__H15N4

A/duck/Fujian/12035/2005__H6N6

A/chicken/Taiwan/2838V/2000__H6N1

A/chicken/Hebei/A/2007__H9N2

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/goose/Guangdong/1/1996__H5N1

A/domestic green-winged teal/Hunan/2036/2007__H3N6

A/quail/Wuxi/7/2010__H9N2

A/chicken/Shandong/HY/2009__H9N2

A/northern lapwing/Mongolia/2-66/2007__H4N6

A/chicken/Osaka/aq69/2001__H9N2

A/duck/Korea/SH0904/2009__H9N2

A/mallard/Korea/5-80/2005__H7N8

A/mallard/Czech Republic/12652/2007__H4N6

A/mallard/New Zealand/223-31/2005__H4N6

A/duck/Vietnam/G32/2008__H11N9

A/duck/Zhejiang/0611-8/2011__H1N3

A/wild bird/Korea/A4/2011__H7N3

A/mallard/Italy/250/2002__H7N1

A/quail/Thailand/CU-J2882/2009__H7N1

A/duck/Hokkaido/120/2001__H6N2

A/blackhead gull/Astrakhan/44/1988__H13N6

A/duck/Shantou/515/2004__H9N2

A/duck/Hubei/126/1985__H7N8

A/chicken/Menofia/CAI39/2010__H5N1

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/duck/Thailand/CU-7518C/2010__H3N8

A/aquatic bird/Korea/w222/2007__H5N2

A/environment/Hunan/5-38/2007__H9N2

A/chukkar/Shantou/22116/2005__H9N2

A/turkey/Italy/977/1999__H7N1

A/chicken/Germany/R28/2003__H7N7

$�FKLFNHQ�*XDQJGRQJ�=+-�����BB+�1���ћ�

A/duck/Shanghai/37/2002__H5N1

A/common gull/Norway/10_1313/2009__H13N2

A/duck/Guangxi/1157/2006__H6N2

A/duck/Mongolia/47/2001__H7N1

$�FKLFNHQ�=KHMLDQJ���������BB+�1���ћ�

A/migratory duck/Hong Kong/MP5883/2005__H5N8

A/Indonesia/CDC1032T/2007__H5N1

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/chicken/Pakistan/UDL-01/2008__H9N2

A/chicken/Hebei/C4/2008__H9N2

A/duck/Guangxi/1248/2006__H6N2

A/domestic mallard/Korea/HP71/2007__H3N6

A/feces/Hunan/1-23/2007__H9N2

A/duck/Fujian/2018/2007__H6N6

A/shoveler/Italy/2698-3/2006__H7N7

A/teal/Italy/3812/2005__H5N3

A/pheasant/Ireland/PV18/1997__H9N2

A/chicken/Shantou/14907/2005__H9N2

A/chicken/Henan/1/2002__H9N2

A/chicken/Henan/1/2005__H9N2

A/duck/Guangxi/GXd-2/2010__H6N2

A/quail/Egypt/113413v/2011__H9N2

A/duck/Guangxi/1598/2005__H6N2

A/mallard/Sweden/S90735/2003__H7N7

A/pochard/Buryatiya/1941/2000__H4N6

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/duck/Wuxi/7/2010__H9N2

A/duck/Shantou/7904/2006__H6N2

A/wild duck/Shantou/992/2000__H2N8

A/mallard/Netherlands/5/1999__H2N9

$�FKLFNHQ�;LJRX�������BB+�1���њ�

A/mallard/Netherlands/37/2008__H2N3

A/duck/Guangxi/2140/2006__H6N2

A/duck/Jiangsu/10-d4/2011__H11N3

A/open-billed stork/Nakhonsawan/BBD3616M/2005__H5N1

A/duck/Mongolia/867/2002__H7N1

A/duck/Mongolia/3/2001__H10N3

A/environment/Guizhou/7/2009__H5N1

A/duck/Guizhou/2492/2007__H6N1

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/black swan/Yamaguchi/1/2011__H5N1

A/duck/Korea/LPM09/2004__H3N2

A/duck/Fujian/1695/2005__H6N2

A/duck/Zhejiang/2/2011__H7N3

A/wild duck/Taiwan/WB764/2005__H4N6

A/gadwall/Altai/1326/2007__H3N8

A/chicken/Shanghai/2/2002__H9N2

A/duck/Taiwan/DV1842/2010__H3N8

A/quail/Shantou/1820/2000__H9N2

A/Netherlands/127/2003__H7N7

A/swine/Brabant/1984__H3N2

A/chicken/Vietnam/NCVD-21/2007__H5N1

A/duck/Shantou/3371/2006__H6N2

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/duck/Guangdong/07/2000__H5N1

A/duck/Shimane/188/1999__H1N1

A/duck/Primorie/2633/2001__H5N3

A/duck/Yokohama/aq10/2003__H5N1

A/goose/Guangdong/3/1997__H5N1

A/duck/Jiangxi/1742/2003__H7N7

$�FKLFNHQ�7LEHW�6������BB+�1���њ�

A/silky chicken/Shantou/4600/2003__H9N2

A/quail/Shantou/243/2000__H9N2

A/Eurasian wigeon/Netherlands/3/2005__H9N2

A/whitefronted goose/Netherlands/1/1999__H6N1

A/environment/Korea/MHC5-33/2009__H3N8

A/chicken/China/Guangxi17/2000__H9N2

A/chicken/Shantou/4726/2004__H9N2

A/wild duck/Korea/PSC6-1/2009__H4N6

$�FKLFNHQ�-LDZDQJ�������BB+�1���ћ�

A/turkey/Ireland/1378/1983__H5N8

A/chicken/Shantou/4435/2003__H9N2

A/silky chicken/Shantou/6020/2004__H9N2

A/duck/Thailand/CU-9744C /2010__H7N4

A/chicken/Zibo/L2/2008__H9N2

A/aquatic bird/Korea/CN17/2009__H6N2

A/duck/Vietnam/OIE-2747/2012__H3N8

A/mallard/Jiangxi/10071/2005__H6N1

A/quail/Aichi/4/2009__H7N6

A/Shandong/1/2009__H5N1

A/chicken/Shantou/99/2004__H9N2

A/aquatic bird/Korea/CN-3/2005__H3N1

A/partridge/Shantou/3811/2002__H9N2

A/aquatic bird/Korea/w16/2005__H5N3

A/wild duck/Korea/SH60/2004__H1N1

A/chicken/Hong Kong/YU577/2003__H9N2

$�SLJHRQ�;X]KRX�������BB+�1���ћ�

A/doose/Hong Kong/ww100/2001 __H5N1

A/duck/Yunnan/1330/2007__H6N6

A/Duck/Shantou/2102/2000__H9N2

A/ostrich/Italy/2332/2000__H7N1

A/little egret/Hong Kong/8550/2007__H5N1

A/whooper swan/Mongolia/232/2005__H12N3

A/quail/Shantou/7397/2004__H9N2

A/duck/Zhejiang/213/2011__H5N1

A/aquatic bird/Korea/KN-2/2005__H3N2

A/chicken/Jiangsu/1/1999__H9N2

A/swine/Jiangsu/zg18/2011__H1N1

A/chicken/Shandong/B3/2007__H9N2

A/wild duck/Taiwan/WB147/2001__H4N6

A/pintail/Korea/188/2009__H10N4

A/pintail/Korea/1173/2009__H7N7

A/duck/Zhejiang/10/2011__H7N3

A/wild bird/Korea/AG63/2006__H5N2

A/chicken/Zibo/B1/2008__H9N2

A/blackhead gull/Astrakhan/458/1985__H13N6

A/Hong Kong/35820/2009__H9N2

A/quail/Shantou/786/2002__H9N2

A/swine/Cotes dArmor/604/1999__H1N2

A/chicken/Hunan/1793/2007__H5N1

A/wild bird/Korea/A331/2009__H7N7

A/chicken/Hong Kong/YU463/2003__H9N2

A/chicken/Shantou/9909/2005__H9N2

A/chicken/Hubei/C1/2007__H9N2

A/chicken/Emirates/R66/2002__H9N2

A/quail/Hong Kong/YU421/2002__H6N1

A/chicken/Nigeria/08VIR4337-343/2008__H5N1

A/mallard/Jiangxi/227/2003__H6N1

A/wild duck/Korea/CSM4-28/2010__H4N6

A/swine/Taizhou/5/2008__H9N2

A/mallard/Italy/208/2000__H5N3

A/chicken/Hong Kong/NT142/2003__H9N2

A/ostrich/Nigeria/08RS848-84/2007__H5N1

$�GXFN�7LEHW�6������BB+�1���њ�

A/duck/Hokkaido/5/1977__H3N2

A/turkey/England/50-92/1991__H5N1

A/duck/Guangxi/1074/2006__H6N2

A/duck/Hokkaido/69/2000__H5N3

A/gull/Moscow/3100/2006__H6N2

A/chicken/Hong Kong/17/1977__H6N1

A/wild duck/Taiwan/WB1364/2007__H4N6

A/ostrich/South Africa/9508103/1995__H9N2

A/aquatic bird/Korea/CN5/2009__H6N5

A/duck/Xuzhou/05/2001__H9N2

A/aquatic bird/Korea/w121/2006__H5N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/teal/Germany/WV632/2005__H5N1

A/chicken/Fujian/10308/2005__H9N2

A/duck/Zhejiang/0611-3/2011__H1N3

$�FKLFNHQ�;LDQJVKXL�������BB+�1���њ�

A/chicken/Neimonggu/nk/2002__H9N2

A/chicken/Shandong/1/2008__H9N2

A/swine/Guangdong/K4/2011__H4N8

A/silky chicken/Shantou/2131/2005__H9N2

A/swine/Hong Kong/NS837/2001__H1N1

A/duck/Shantou/2798/2006__H6N6

A/duck/Taiwan/M18/1999__H4N6

A/northern pintail/Akita/714/2006__H5N2

A/duck/Korea/GJ74/2007__H3N1

A/mallard/Sweden/51/2005__H2N3

A/duck/Korea/DY97/2007__H4N3

A/pheasant/Shantou/4340/2003__H9N2

A/chicken/Guangxi/2441/2004__H9N2

A/quail/Shantou/1912/2001__H9N2

A/wild duck/Korea/UP122/2007__H1N1

A/goose/Guiyang/3422/2005__H5N1

A/environment/Hunan/1-18/2007__H9N2

A/duck/Xuzhou/07/2003__H9N2

A/duck/Hunan/795/2002__H5N1

A/mallard/Netherlands/33/2006__H7N8

A/duck/Vietnam/OIE-3241/2012__H3N8

$�GXFN�6KDQGRQJ���������BB+�1���њ�

A/duck/Guangxi/2291/2004__H5N1

A/duck/Shantou/2088/2001__H9N2

A/environment/Hunan/1-81/2007__H9N2

A/duck/Guangdong/W12/2011__H3N2

A/wild bird/Korea/A9/2011__H7N9

A/swine/Shandong/nb/2003__H9N2

A/chicken/Shantou/22504/2005__H9N2

A/teal/Italy/3931-38/2005__H5N2

A/chicken/Fujian/5214/2005__H9N2

$�FKLFNHQ�6KXDQJJRX�������BB+�1���њ�

A/mallard/Altai/1208/2007__H3N6

A/environment/Korea/W150/2006__H5N1

A/wild duck/Shantou/19988/2000__H4N9

$�FKLFNHQ�$QKXL��������BB+�1���њ�

A/spot-billed duck/Jiangxi/32/2011__H9N2

A/duck/Guangxi/912/2008__H4N2

A/wild bird/Korea/YS109/2007__H4N6

A/duck/Hong Kong/819/1980__H5N3

A/duck/Beijing/56/2005__H3N8

A/goose/Guangxi/224/2006__H5N1

A/chicken/Shantou/4059/2002__H5N1

$�FKLFNHQ�*XDQJGRQJ�=&<�����BB+�1���ћ�

A/chicken/Hong Kong/CSW291/2003__H9N2

A/chicken/Shandong/02/2008__H9N2

A/wild duck/Shantou/1737/2000__H6N8

A/duck/Korea/276-7/2008__H6N2

A/common teal/Netherlands/2/2008__H2N3

A/chicken/Korea/HC09/2009__H9N2

A/duck/Guangxi/392/2006__H5N1

A/chicken/Henan/1/2003__H9N2

A/Peking duck/Wagun/1689-6/1985__H2N3

A/chicken/Shandong/1/1999__H9N2

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/duck/Hong Kong/380.5/2001__H5N1

A/goose/Guangxi/1832/2004__H5N1

A/duck/Shantou/9414/2006__H6N2

A/environment/Korea/SH11-10/2009__H3N8

A/environment/Hong Kong/437-8/1999 __H5N1

A/duck/Italy/4609/2003__H7N2

A/duck/Shiga/8/2004__H4N6

A/whistling swan/Shimane/580/2002__H5N3

A/duck/Zhejiang/12/2011__H7N3

A/mallard/Jiangxi/12147/2005__H6N2

A/chicken/Pakistan/UDL-02/2006__H9N2

A/quail/Shantou/11195/2005__H9N2

A/chicken/Shantou/1205/2001__H9N2

A/mallard/Netherlands/29/2010__H2N3

A/chicken/Cambodia/LC3AL/2007__H5N1

A/chicken/Shanghai/Y2/2006__H9N2

A/quail/Hong Kong/YU421/2002__H6N1

A/mallard/Korea/822/2010__H7N7

A/environment/Xinjiang/6/2009__H5N1

A/migratory duck/Jiang Xi/8624/2004__H6N2

A/chicken/Hong Kong/830.2/2001 __H5N1

A/gadwall/Altai/1325/2007__H3N8

A/chicken/Henan/L2/2008__H9N2

A/chicken/Shandong/PD/2009__H9N2

A/duck/Zhejiang/11/2011__H7N3

A/guinea fowl/Hong Kong/NT101/2003__H9N2

A/duck/Korea/JS53/2004__H3N2

A/tern/South Africa/1959__H5N3

A/chicken/Hebei/4/2008__H9N2

A/duck/Korea/JSM/2010__H7N7

$�FKLFNHQ�4LDQ]KRX��������BB+�1���ћ�

A/duck/Shanghai/08/2001__H5N1

A/feces/Hunan/3-91/2007__H9N2

A/chicken/Suphanburi/NIAH108192/2005__H5N1

A/common teal/Hong Kong/MPK630/2009__H10N9

$�FKLFNHQ�+RQJ�.RQJ�)<��:�����BB+�1���ћ�

A/pheasant/Hong Kong/HH185/2007__H9N2

A/wild duck/Jiangxi/19831/2009__H7N7

A/chicken/Hong Kong/TP18/2005__H9N2

A/chicken/Hong Kong/NT155/2008__H9N2

A/pheasant/Hong Kong/HH225/2008__H9N2

A/chicken/Hong Kong/NT286/2007__H9N2

A/duck/Jiangxi/25134/2009__H7N6

A/duck/Wenzhou/771/2013__H7N3

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�
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A/chicken/Rizhao/875/2013__H7N9

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

A/chicken/Hong Kong/TP178/2007__H9N2

$�SKHDVDQW�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Hong Kong/YU797/2007__H9N2

A/chicken/Hong Kong/TSTB28W/2010__H9N2

A/chicken/Wenzhou/658/2013__H7N7

A/pigeon/Hong Kong/CSW1121/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�:)�:�����BB+�1���ћ�

A/duck/Yunnan/1282/2007__H11N9

A/duck/Jiangxi/13291/2009__H7N3

$�FKLFNHQ�+RQJ�.RQJ�767%��:�����BB+�1���ћ�

A/chicken/Hong Kong/WF204/2005__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/chicken/Wenzhou/189/2013__H7N7

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/duck/Wenzhou/775/2013__H7N2

A/duck/Jiangxi/16736/2010__H7N3

A/chicken/Hong Kong/FY85/2008__H9N2

A/pheasant/Hong Kong/NT458/2006__H9N2

A/chicken/Rizhao/871/2013__H7N9

A/chicken/Hong Kong/YU106W/2009__H9N2

A/chicken/Rizhao/867/2013__H7N9

A/silkie chicken/Hong Kong/YU335/2007__H9N2

A/duck/Jiangxi/9711/2009__H7N3

A/chicken/Hong Kong/TSTB27/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�-9���:�����BB+�1���ћ�

A/chicken/Hong Kong/TSTB25W/2010__H9N2

A/chicken/Wenzhou/624/2013__H7N7

A/duck/Jiangxi/3283/2009__H7N9

A/chicken/Hong Kong/YU119/2009__H9N2
A/chukkar/Hong Kong/CSW948/2008__H9N2

A/chicken/Hong Kong/YU471W/2008__H9N2

A/chicken/Hong Kong/CSW475/2009__H9N2

A/duck/Jiangxi/3152/2009__H7N9

A/silkie chicken/Wenzhou/816/2013__H7N7

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/duck/Wenzhou/47/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�:)������BB+�1���ћ�

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Hong Kong/NT449/2007__H9N2

A/chicken/Hong Kong/HH181/2007__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/duck/Jiangxi/3257/2009__H7N9

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/chicken/Hong Kong/SF60/2008__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Wenzhou/662/2013__H7N7

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/common teal/Hong Kong/MPL634/2011__H7N7

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Wenzhou/279/2013__H7N7

A/duck/Jiangxi/3096/2009__H7N9

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/HH45/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/duck/Fujian/5448/2008__H7N7

$�FKLFNHQ�+RQJ�.RQJ�++��������BB+�1���ћ�

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/duck/Jiangxi/3190/2009__H7N9

A/goose/Guangdong/7472/2012__H7N7

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Hong Kong/TSTA7W/2009__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/NT406/2006__H9N2

$�FKLFNHQ�+RQJ�.RQJ�&5$��:�����BB+�1���ћ�

A/duck/Jiangxi/23005/2009__H7N3

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Hong Kong/TFB130/2006__H9N2

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/pheasant/Hong Kong/WF288W/2007__H9N2

$�VLONLH�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Guangdong/4323/2007__H11N9

A/duck/Fujian/6390/2010__H7N3

A/duck/Fujian/5476/2008__H7N7

A/duck/Jiangxi/23008/2009__H7N7

A/duck/Jiangxi/22537/2012__H11N9

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/duck/Fujian/6326/2010__H7N3

A/duck/Jiangxi/9631_09_PB1_H7N8

A/chicken/Wenzhou/640/2013__H7N7

A/chicken/Wenzhou/678/2013__H7N7

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/3141/2009__H7N9

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/chicken/Wenzhou/645/2013__H7N7

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/duck/Jiangxi/21669/2009__H7N7

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/duck/Jiangxi/1717/2003__H7N7

A/duck/Jiangxi/11278/2009__H11N9

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/silkie chicken/Wenzhou/793/2013__H7N7

A/duck/Jiangxi/3292/2009__H7N9

A/chicken/Wenzhou/275/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/16326/2010__H7N7

$�FKLFNHQ�+RQJ�.RQJ�17��������BB+�1���ћ�

A/duck/Fujian/6380/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/duck/Jiangxi/22597/2012__H11N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/silkie chicken/Hong Kong/NT400/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/AP167W/2006__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/duck/Jiangxi/9742/2009__H7N3

A/chicken/Hong Kong/WF4/2007__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�7&�������BB+�1���ћ�

A/duck/Jiangxi/16769/2010__H7N7

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/duck/Jiangxi/21714/2011__H11N9

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/silkie chicken/Hong Kong/SF202/2006__H9N2

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/silkie chicken/Hong Kong/HH137/2008__H9N2
A/chicken/Hong Kong/NT270/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/duck/Jiangxi/3230/2009__H7N9

A/duck/Fujian/5728/2008__H7N7

A/duck/Jiangxi/3286/2009__H7N9

A/duck/Yunnan/87/2007__H7N6

A/common teal/Hong Kong/MPD322/2007__H11N9

A/chicken/Wenzhou/602/2013__H7N7

A/wild duck/Guangdong/520/2001__H1N9

A/chicken/Wenzhou/634/2013__H7N7

A/chicken/Wenzhou/299/2013__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/chicken/Hong Kong/NKR133/2006__H9N2

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Hong Kong/YU629/2007__H9N2

A/chicken/Hong Kong/NT10/2011__H9N2

A/chicken/Hong Kong/TSTB21/2010__H9N2

A/duck/Jiangxi/22041/2008__H4N9

$�FKLFNHQ�+RQJ�.RQJ�&5$�������BB+�1���ћ�

A/duck/Jiangxi/8028/2009__H7N3

A/chicken/Wenzhou/610/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Wenzhou/278/2013__H7N7

A/duck/Jiangxi/3214/2009__H7N9

A/chicken/Wenzhou/666/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<2�������BB+�1���ћ�

A/chicken/Jiangxi/2369/2010__H7N7

A/duck/Jiangxi/7713/2009__H7N3

A/chicken/Hong Kong/NT272/2008__H9N2

A/duck/Jiangxi/16285/2010__H7N3

A/pigeon/Hong Kong/YU656/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Guangdong/707/2000__H2N9

A/duck/Fujian/6388/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<2��:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/pigeon/Wenzhou/397/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�&6:��������BB+�1���ћ�

A/pheasant/Hong Kong/SF529/2005__H9N2

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Wenzhou/89/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/22620/2012__H11N9

A/chicken/Hong Kong/SSP177W/2009__H9N2

A/pigeon/Wenzhou/559/2013__H7N7

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/chicken/Hong Kong/SSP176/2009__H9N2

A/duck/Guangdong/455/2000__H3N9

A/pigeon/Hong Kong/WF255/2007__H9N2

A/duck/Jiangxi/21980/2010__H7N7

A/chicken/Hong Kong/NT211W/2007__H9N2

A/chicken/Hong Kong/YU341/2008__H9N2

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/duck/Fujian/5408/2008__H7N7

A/chicken/Hong Kong/WF163/2005__H9N2

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

$�FKLFNHQ�+RQJ�.RQJ�)<�:�����BB+�1���ћ�

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Hong Kong/NT547/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�++������BB+�1���ћ�

$�VLONLH�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Jiangxi/25186/2009__H7N6

A/duck/Jiangxi/22330/2009__H7N3

A//wild duck/Jiangxi/19615/2009__H7N8

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/common teal/Hong Kong/MPM1645/2011__H7N1

A/duckYunnan/2908/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�<2������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/7016/2009__H7N3

A/chicken/Wenzhou/685/2013__H7N7

A/chicken/Hong Kong/SSP492/2005__H9N2

A/duck/Guizhou/1078/2011__H11N9

A/chicken/Hong Kong/TC176/2006__H9N2

A/chicken/Hong Kong/SF379/2006__H9N2

A/chicken/Hong Kong/TSTB17W/2010__H9N2

A/wild duck/Jiangxi/9157/2005__H7N8

$�FKLFNHQ�+RQJ�.RQJ�)<���:�����BB+�1���ћ�

A/chicken/Wenzhou/323/2013__H7N7

A/silkie chicken/Hong Kong/FY49W/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Jiangxi/19521/2009__H7N3

A/goose/Guizhou/829/2012__H10N7

$�FKLFNHQ�+RQJ�.RQJ�&6:���:�����BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Hong Kong/CSW530/2011__H9N2

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/duck/Jiangxi/3169/2009__H7N9

A/duck/Jiangxi/16309/2010__H7N7

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/chicken/Hong Kong/YU14/2006__H9N2

A/duck/Jiangxi/8032/2009__H7N3

A/wild duck/Jiangxi/10179/2005__H7N3

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/chicken/Wenzhou/331/2013__H7N7

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/chicken/Hong Kong/YSC82/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�)/�������BB+�1���ћ�

A/chicken/Wenzhou/305/2013__H7N7

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

2000.0 2005.0 2010.0 2015.0

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Hong Kong/NT180W/2011__H9N2

A/pigeon/Xuzhou/1/2011__H9N2

A/chicken/Wenzhou/634/2013__H7N7

A/silkie chicken/Wenzhou/812/2013__H9N2

A/chicken/Rizhao/1363/2013__H9N2

A/chicken/Wenzhou/278/2013__H7N7

A/chicken/Hong Kong/YO28/2011__H9N2

A/feces/Hunan/1-23/2007__H9N2

A/chicken/Shandong/HY/2009__H9N2

A/chicken/Hong Kong/HH117/2012__H9N2

A/chicken/Rizhao/55/2013__H9N2

A/chicken/Hong Kong/WF3/2012__H9N2

A/chicken/Jiangsu/k0402/2010__H5N1

A/chicken/Rizhao/249/2013__H9N2

A/chicken/Hong Kong/CSW445W/2011__H9N2

A/chicken/Hong Kong/NT149W/2011__H9N2

A/chicken/Shandong/02/2008__H9N2

A/chicken/Wenzhou/89/2013__H7N7

A/Pigeon/Shanghai/S1069/2013__H7N9

A/environment/Shanghai/S1088/2013__H7N9

A/environment/Hunan/5-32/2007__H5N1

A/chicken/Shandong/01/2010__H9N2

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Jiawang/2/2011__H9N2

A/chicken/Wenzhou/685/2013__H7N7

A/silkie chicken/Hong Kong/YU595W/2011__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Rizhao/85/2013__H9N2

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/chicken/Shanghai/C3/2012__H9N2

A/chicken/Wenzhou/279/2013__H7N7

A/chicken/Hong Kong/NT266/2012__H9N2

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/swine/Taizhou/5/2008__H9N2

A/chicken/Qianzhou/12/2010__H9N2

A/chicken/Hong Kong/YU219/2010__H9N2

A/chicken/Shandong/LY/2006__H9N2

A/chicken/Hebei/Y2/2009__H9N2

A/chicken/Shandong/02/2010__H9N2

A/chicken/Wenzhou/305/2013__H7N7

A/chicken/Hebei/1102/2010__H5N2

A/chicken/Shandong/BD/2010__H9N2

A/chicken/Anhui/10/2009__H9N2

A/chicken/Hong Kong/HH8/2010__H9N2

A/equine/Guangxi/3/2011__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

A/chicken/Shanghai/C2/2012__H9N2

A/brambling/Beijing/16/2012__H9N2

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Hong Kong/YO117W/2012__H9N2

A/chicken/Wenzhou/331/2013__H7N7

A/chicken/Anhui/HF/2010__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Hong Kong/FL96/2010__H9N2_2010.29

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Shandong/KD/2009__H9N2

A/chicken/Hebei/4/2008__H9N2

A/Anhui/1/2013__H7N9

A/chicken/Hebei/C4/2008__H9N2

A/chicken/China/AH-10-01/2010__H9N2

A/chicken/Shanghai/S1053/2013__H7N9

A/chicken/Wenzhou/606/2013__H9N2

A/chicken/Hong Kong/JV231W/2012__H9N2

A/chicken/Rizhao/723/2013__H9N2

A/chicken/Wenzhou/626/2013__H7N7

A/chicken/Shuanggou/1/2011__H9N2

A/chicken/Xigou/1/2011__H9N2

A/chicken/Wenzhou/323/2013__H7N7

A/chicken/Rizhao/811/2013__H9N2

A/chicken/Hong Kong/TC8/2012__H9N2

A/chicken/Shanghai/10/2001__H9N2

A/chicken/Rizhao/437/2013__H9N2

A/chicken/Hong Kong/CRA45/2010__H9N2_2010.82

A/chicken/Henan/1.2/2008__H9N2

A/duck/Wuxi/7/2010__H9N2

A/chicken/Wenzhou/640/2013__H7N7

A/silkie chicken/Wenzhou/816/2013__H7N7

A/feces/Hunan/3-91/2007__H9N2

A/chicken/Wenzhou/658/2013__H7N7

A/swine/Yangzhou/1/2008__H9N2

A/chicken/Hong Kong/YU250W/2011__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Rizhao/871/2013__H7N9

A/chicken/Wenzhou/275/2013__H7N7

A/chicken/Shanghai/C1/2012__H9N2

A/environment/Hunan/1-70/2007__H9N2

A/chicken/Jiangsu/Q3/2010__H9N2

A/chicken/Rizhao/1313/2013__H9N2

A/chicken/Zhejiang/611/2011__H9N2

A/Shanghai/2/2013__H7N9

A/chicken/Rizhao/15/2013__H9N2

A/chicken/Rizhao/853/2013__H9N2

A/chicken/Jiangxi/12/2007__H9N2

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Hong Kong/FY105W/2012__H9N2

A/chicken/Hong Kong/FY64W/2010__H9N2

A/pigeon/Wenzhou/397/2013__H7N7

A/chicken/Hong Kong/TSTB32W/2011__H9N2

A/chicken/Zhejiang/329/2011__H9N2

A/chicken/Wenzhou/598/2013__H9N2

A/quail/Wuxi/7/2010__H9N2

A/chicken/Hong Kong/YO12W/2012__H9N2

A/chicken/Dawang/1/2011__H9N2

A/chicken/Shandong/BD/2008__H9N2

A/chicken/Hong Kong/YU150W/2012__H9N2

A/peregrine falcon/Hong Kong/2142/2008__H5N1

A/chicken/Shandong/03/2010__H9N2

A/chicken/Rizhao/651/2013__H9N2

A/chicken/Wenzhou/253/2013__H9N2

A/chicken/Wenzhou/624/2013__H7N7

A/goose/Jiangsu/k0403/2010__H5N1

A/chicken/Hong Kong/YU551W/2011__H9N2

A/chicken/Guangdong/ZHJ/2011__H9N2

A/pheasant/Hong Kong/NT305W/2011__H9N2

A/chicken/Hong Kong/CSW533/2011__H9N2

A/chicken/Rizhao/1339/2013__H9N2

A/chicken/Wenzhou/189/2013__H7N7

A/canine/Guangxi/1/2011__H9N2

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/chicken/Rizhao/1436/2013__H9N2

A/chicken/Wenzhou/299/2013__H7N7

A/Hangzhou/1/2013__H7N9

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Jiangsu/L1/2004__H9N2

A/environment/Hunan/5-38/2007__H9N2

A/chicken/Hong Kong/YO151W/2011__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Shandong/H/2009__H9N2

A/chicken/Hong Kong/JV17/2012__H9N2

A/chicken/Rizhao/875/2013__H7N9

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Zhejiang/Q1D4/2010__H9N2

A/chicken/Wuxi/7/2010__H9N2

A/chicken/Guangdong/ZCY/2011__H9N2

A/chicken/Yangzhou/11/2010__H9N2

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Hong Kong/YU344/2012__H9N2

A/chicken/Wenzhou/614/2013__H9N2

A/swine/Shandong/w4/2003__H9N2
A/chicken/Guangdong/56/2001__H9N2

A/chicken/Hong Kong/TC18/2011__H9N2

A/chicken/Wenzhou/642/2013__H9N2

A/Shanghai/1/2013__H7N9

A/chicken/Hong Kong/YU158/2011__H9N2

A/duck/Tibet/S2/2009__H9N2
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Supplementary Figure 6. Phylogeny of PB1 gene. a, Maximum likelihood tree 
(n=1,080). b, Time-scaled tree (n=148). Annotation as in Supplementary Figures 2 and 5.
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A/whooper swan/Mongolia/1-14/2007__H3N8

A/chicken/Shantou/4726/2004__H9N2
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A/swine/Guangxi/58/2005__H9N2

A/spot-billed duck/Jiangxi/37/2011__H9N2

A/Baers pochard/HuNan/414/2010__H7N1

A/wild bird/Korea/A14/2011__H7N9

A/bird/Guangxi/H1/2006__H9N2

A/swan/Hokkaido/51/1996__H5N3

A/partridge/Shantou/2875/2001__H9N2

A/quail/Hong Kong/YU421/2002__H6N1

A/chicken/Taiwan/0824/1997__H6N1

A/swine/Guangxi/S15/2005__H9N2

A/wild bird/Korea/A02/2011__H10N4

A/chicken/Hubei/wo/2003__H5N1

A/duck/Hong Kong/312/1978__H5N3

A/chicken/Eastern China/43/2007__H6N2

A/swine/England/001195/2007__H1N1

A/chicken/Sichuan/5/1997__H9N2

A/duck/Guangxi/1598/2005__H6N2

A/chicken/Shantou/1690/2000__H9N2

A/Cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/duck/Victoria/1992__H3N8

A/quail/Hong Kong/G1/1997__H9N2

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/bird/Guangxi/62/2005__H9N2

A/avian/Japan/8KI0148/2008__H4N2

A/chicken/Shandong/SG1/2009__H9N2

A/chicken/Henan/L3/2008__H9N2

A/chicken/Shandong/02/2010__H9N2

A/chicken/Hong Kong/FY23/2003__H9N2

A/duck/Hubei/wp/2003__H5N1

A/common gull/Norway/10_1313/2009__H13N2

A/ring-bil led gull/Quebec/02434-1/2009__H13N6

A/duck/Vietnam/G32/2008__H11N9

A/wild bird/Korea/GS26/2006__H4N6

A/common teal/Netherlands/2/2005__H6N8

A/chicken/Hong Kong/TP38/2003__H9N2

A/Guangxi/1/2008__H5N1

A/wild duck/Korea/CW09/2005__H1N1

A/duck/Zhejiang/0607-13/2011__H1N2

A/duck/Guizhou/2492/2007__H6N1

A/wild bird/Korea/A323/2009__H10N1

A/chicken/Korea/HC09/2009__H9N2

A/wild duck/Korea/CSM20-5/2009__H4N6

A/duck/Hunan/491/2005__H6N2

A/bean goose/Korea/EG16/2006__H5N2

A/duck/Hong Kong/y283/1997__H5N1

A/duck/Zhejiang/2248/2011__H5N1

A/chicken/Beijing/ne/1999__H9N2

A/Shandong/1/2009__H5N1

A/mallard/PT/27972-B139/2007__H9N2

A/chicken/Israel/1304/2003__H9N2

A/chicken/Shandong/KD/2009__H9N2

A/duck/Primorie/2633/2001__H5N3

A/chicken/Israel/1184/2010__H9N2

A/wild bird/Korea/L60-2/2008__H5N2

A/chicken/Saudi Arabia/EPD-22-01/2002__H9N2

A/duck/Vietnam/OIE-3241/2012__H3N8

A/duck/Korea/A79/2010__H7N7

A/duck/Korea/LPM09/2004__H3N2

A/blackhead gull/Astrakhan/458/1985__H13N6

A/swine/Guangdong/K4/2011__H4N8

A/duck/Shantou/3728/2003__H9N2

A/mallard/Italy/250/2002__H7N1

A/duck/Shantou/1930/2001__H5N1

A/duck/Western Australia/8057/1984__H4N6

A/mallard/Netherlands/33/2006__H7N8

A/mallard/Jiangxi/227/2003__H6N1

A/aquatic bird/Korea/w211/2007__H5N2

A/swine/England/WVL16/1998__H1N1

A/mallard/Jiangxi/38/2011__H9N2

A/teal/Italy/3931-38/2005__H5N2

A/duck/Guangxi/1533/2007__H6N2

A/chicken/Guangxi/37/2005__H9N2

A/spot-billed duck/Korea/537/2008__H6N1

A/chicken/Hunan/4246/2005__H9N2

A/duck/Shanghai/37/2002__H5N1

A/wild duck/Shantou/1411/2000__H11N3

A/wild duck/Taiwan/WB764/2005__H4N6

A/chicken/Shantou/3173/2001__H9N2

A/ostrich/South Africa/AI2114/2011__H5N2

A/duck/Yokohama/aq10/2003__H5N1

A/environment/Korea/MHC5-33/2009__H3N8

A/canvasback/Mongolia/2-69/2007__H10N6

A/chicken/Korea/38349-p96323/1996__H9N2

A/chicken/Guangdong/56/2001__H9N2

A/spot-billed duck/Xianghai/427/2011__H5N2

A/blackhead gull/Astrakhan/44/1988__H13N6

A/swine/Zhejiang/1/2007__H1N1

A/duck/Korea/334-15/2008__H6N1

A/chicken/Shanghai/10/2001__H9N2

A/duck/Shanghai/28-1/2009__H4N2

A/Peking duck/Wagun/1689-6/1985__H2N3

A/duck/Zhejiang/0224-6/2011__H1N2

A/softbil l/California/33445-136/1992__H7N1

A/chicken/Pakistan/UDL-02/2005__H9N2

A/ruddy shelduck/Mongolia/1-26/2007__H3N8

A/duck/Jiangxi/1760/2003__H7N7

A/environment/Xinjiang/6/2009__H5N1

A/duck/Zhejiang/0611-19/2011__H1N3

A/duck/Czechoslovakia/1956__H4N6
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A/bird/Guangxi/82/2005__H9N2

A/chicken/Israel/375/2007__H9N2

A/swan/England/AV380-2326/2008__H5N1

A/duck/Vietnam/G30/2008__H11N9

A/duck/Hokkaido/49/1998__H9N2

A/duck/Guangxi/1074/2006__H6N2

A/goose/Guiyang/337/2006__H5N1

A/duck/Zhejiang/11/2011__H7N3

A/chicken/Hong Kong/739/1994__H9N2

A/swine/Hong Kong/434/2006__H1N1

A/mute swan/Aktau/1460/2006__H5N1

A/aquatic bird/Korea/w54/2005__H5N2

A/quail/Italy/396/2000__H7N1

A/duck/Shantou/12560/2005__H9N2

A/chicken/Yokohama/aq135/2001__H9N2

A/Guizhou/1/2009__H5N1

A/chicken/Shandong/B4/2007__H9N2

A/chicken/Hunan/5260/2005__H9N2

A/ostrich/Nigeria/08RS848-84/2007__H5N1

A/chicken/Shandong/WL/2009__H9N2

A/chicken/Shandong/B2/2007__H9N2

A/duck/Hong Kong/205/1977__H5N3

A/swine/Brabant/1984__H3N2

A/chicken/Osaka/aq19/2001__H9N2

A/black-headed gull/Sweden/5/1999__H16N3

A/chicken/Guangdong/191/2004__H5N1

A/quail/Thailand/CU-332/2006__H5N1

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Germany/R3234/2007__H5N1

A/aquatic bird/Korea/CN-3/2005__H3N1

A/gadwall/Altai/1326/2007__H3N8

A/wild bird/Korea/A331/2009__H7N7

A/Indonesia/CDC1032T/2007__H5N1
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A/feces/Hunan/3-91/2007__H9N2

A/domestic green-winged teal/Hunan/2036/2007__H3N6

A/duck/Jiangsu/10-d4/2011__H11N3

A/wild duck/Shantou/2395/2001__H6N2

A/mallard/Hokkaido/24/2009__H5N1

A/duck/Guangxi/2140/2006__H6N2
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A/migratory duck/Jiang Xi/8624/2004__H6N2

A/chicken/Shantou/9909/2005__H9N2

A/duck/Korea/CBU08107/2008__H9N2

A/duck/Shanghai/08/2001__H5N1

A/turkey/England/N28/1973__H5N2

A/chicken/Shandong/02/2008__H9N2

A/chicken/Osaka/aq69/2001__H9N2

A/chicken/Cambodia/LC3AL/2007__H5N1

A/chicken/Hunan/6108/2005__H9N2

A/Anas crecca/Spain/1460/2008__H7N9

A/pelican/Zambia/13/2009__H9N1

A/environment/Korea/PSC19-27/2008__H3N8

A/chicken/Kuwait/KISR9/2007__H5N1

A/chicken/Jiangsu/1/1999__H9N2

A/chicken/Shandong/1/1999__H9N2

A/wild duck/Shantou/19988/2000__H4N9

A/chicken/Mangarai-NTT/BPPV6/2004__H5N1

A/chicken/Hebei/Y2/2009__H9N2

A/duck/Zhejiang/0611-17/2011__H1N3

A/garganey/Altai/1213/2007__H5N2

A/northern lapwing/Mongolia/2-66/2007__H4N6

A/pintail/Mongolia/2-65/2007__H3N8

A/quail/Shantou/299/2005__H9N2

A/duck/Jiangxi/4981/2007__H6N2

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/duck/Italy/69238/2007__H1N1

A/mallard/Italy/4223-2/2006__H5N2

A/mallard/Potsdam/178-6/1983__H2N2

A/chicken/Hebei/nj/2002__H9N2

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/aquatic bird/Korea/w230/2007__H5N2

A/chicken/Shanghai/S1053/2013__H7N9

A/duck/Kingmen/E322/2004__H6N2

A/aquatic bird/Korea/w121/2006__H5N2

A/duck/Primorie/2621/2001__H5N2

A/chicken/Zhejiang/HJ/2007__H9N2

A/environment/Korea/SH11-10/2009__H3N8

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/swine/Hong Kong/2481/2009__H1N1

A/garganey/Altai/1216/2007__H3N6

A/chicken/New South Wales/327/1997__H7N4

A/duck/Guangxi/1157/2006__H6N2
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A/shoveler/Italy/2698-3/2006__H7N7

A/quail/Nanchang/2-0460/2000__H9N2

A/chicken/Shandong/1/2004__H9N2

A/chicken/Henan/62/2000__H9N2

A/aquatic bird/Korea/CN9/2009__H6N8

A/gull/Moscow/3100/2006__H6N2

A/chicken/Hebei/LC/2008__H9N2

A/chicken/Dubai/338/2001__H9N2

A/goose/Zambia/09/2009__H11N9

A/wild bird/Korea/A12/2010__H10N1

A/chicken/Guangxi/187/2005__H9N2

A/mallard/Netherlands/3/1999__H5N2

A/mallard/Korea/822/2010__H7N7

A/chicken/Pakistan/UDL-02/2006__H9N2

A/duck/NZL/41/1984__H1N2

A/whistling swan/Shimane/468/1988__H10N4

A/chicken/Korea/S4/2003__H9N2

A/chicken/Zibo/B1/2008__H9N2

A/chicken/Italy/5093/1999__H7N1

A/silky chicken/Shantou/2131/2005__H9N2

A/chicken/Hong Kong/CSW161/2003__H9N2

A/chicken/Hong Kong/220/1997__H5N1

A/chicken/Scotland/1959__H5N1

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/chicken/Shandong/HY/2009__H9N2

A/chicken/Germany/N/1949__H10N7

A/duck/Altai/1285/1991__H5N3

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/chicken/Afghanistan/1573-7/2006__H5N1

A/swine/Cotes dArmor/604/19=-99__H1N2

A/quail/Thailand/CU-J2882/2009__H7N1

A/duck/Taiwan/WB239/2003__H6N1

A/chicken/Guangxi/521/2005__H9N2

A/Hong Kong/33982/2009__H9N2

A/partridge/Shantou/5028/2004__H6N1

A/pheasant/Hong Kong/WF54/2003__H9N2

A/duck/India/02CA10/2011__H5N1

A/swine/Taizhou/5/2008__H9N2

A/duck/Shantou/7904/2006__H6N2
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A/environment/Hunan/1-70/2007__H9N2

A/mallard/New Zealand/223-31/2005__H4N6

A/chicken/West Bengal/83098/2008__H5N1

A/chicken/Hebei/L1/2006__H9N2

A/swan/Slovenia/53/2009__H7N7

A/duck/Zhejiang/224/2011__H5N1

A/chicken/Guangxi/1032/2005__H9N2

A/guinea fowl/Hong Kong/NT101/2003__H9N2

A/chicken/Hong Kong/BD90/2003__H9N2

A/chicken/Italy/22A/1998__H5N9

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/environment/Mongolia/1-51/2007__H7N7

A/mallard/Korea/KU683/2008__H5N2

A/duck/Guangdong/40/2000__H5N1

A/Shanghai/1/2013__H7N9

A/chicken/Korea/895/2005__H9N2

A/chicken/Shantou/1404/2003__H9N2

A/duck/Guizhou/2773/2006__H6N2

A/duck/Jiangxi/5748/2006__H6N2

A/chicken/Taiwan/A703-1/2008__H5N2

A/mallard/Italy/299/2005__H7N7

A/duck/Fujian/2018/2007__H6N6

A/chicken/Shandong/lx1023/2007__H9N2

A/Guinea fowl/Shantou/630/2005__H9N2
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A/swine/Guangxi/8/2007__H9N2

A/pheasant/Ireland/PV18/1997__H9N2

A/duck/Fujian/4125/2005__H6N2

A/whooper swan/Mongolia/232/2005__H12N3

A/quail/Shantou/243/2000__H9N2

A/turkey/England/50-92/1991__H5N1

A/duck/Nanjing/01/1999__H9N2

A/chicken/Vietnam/28/2003__H5N1
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A/swine/Spain/42386/2002__H3N2

A/feces/Hunan/1-23/2007__H9N2

A/aquatic bird/Korea/w81/2005__H5N2

A/chicken/Shandong/LY/2006__H9N2

A/duck/Zhejiang/0611-3/2011__H1N3

A/chicken/Laos/P0130/2007__H5N1

A/duck/Guangxi/3333/2006__H6N1

A/chicken/Shandong/lx929/2007__H9N2

A/chicken/Shantou/19465/2005__H9N2

A/chicken/Shandong/1/2008__H9N2

A/common gull/Norway/10_1602/2009__H6N8

A/turkey/England/1969__H3N2

A/duck/Guangdong/E1/2012__H10N8

A/teal/Chany/7119/2008__H15N4

A/shorebird/Korea/S46/2006__H4N6

A/duck/South Africa/1233A/2004__H4N8

A/chicken/Hong Kong/YU463/2003__H9N2

A/duck/Fujian/8349/2007__H6N6

A/muscovy duck/Vietnam/LBM229/2012__H5N1

A/turkey/Israel/884/2005__H9N2

A/chicken/Korea/50/2006__H9N2

A/wild bird/Korea/A13/2010__H10N1

A/mallard/New Zealand/449-93/2004__mixed

A/duck/Guangxi/288/2006__H5N1

A/black-billed magpie/Guangxi/30/2005__H9N2

A/chicken/Hong Kong/CSW291/2003__H9N2

A/mallard/Altai/1208/2007__H3N6

A/duck/United Kingdom/1/1956__H11N6

A/chicken/Krasnodar/300/2007__H5N1

A/mallard/Sweden/51/2005__H2N3

A/swine/Shandong/nb/2003__H9N2

A/duck/Yunnan/1330/2007__H6N6
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A/chicken/Hunan/4444/2005__H9N2

A/duck/Zhejiang/2245/2011__H5N1

A/chicken/Taiwan/2838V/2000__H6N1

A/duck/Korea/SH0904/2009__H9N2

A/duck/Thailand/CU-7518C/2010__H3N8

A/northern pintail/Akita/714/2006__H5N2

A/duck/Wuxi/7/2010__H9N2

A/baikal teal/Xianghai/426/2011__H5N2

A/quail/Guangxi/B1/2006__H9N2

A/emu/NY/12716/1994__H5N9
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A/swine/Jiangsu/zg18/2011__H1N1

A/swine/Shandong/na/2003__H9N2

A/mallard/Jiangxi/12147/2005__H6N2

A/mallard/Netherlands/02/2000__H10N7

A/wild duck/Korea/CSM4-12/2009__H5N1

A/swine/Shandong/3/2003__H9N2

A/chicken/Hong Kong/YU577/2003__H9N2

A/turkey/Italy/977/1999__H7N1

A/Goose/Hong Kong/ww100/2001 __H5N1

A/mallard/Korea/5-80/2005__H7N8

A/duck/Ukraine/1/1963__H3N8

A/pheasant/Hong Kong/SH39/1999__H6N1

A/duck/Korea/JS53/2004__H3N2

A/mallard/Denmark/64650/2003__H5N7

A/turkey/Italy/3337/2004__H7N3

A/chukkar/Hong Kong/SF164/2003__H6N1

A/chicken/Nigeria/08VIR4337-343/2008__H5N1

A/duck/Korea/S23/2004__H9N2

$�SLJHRQ�;X]KRX�������BB+�1���ћ�

A/environment/Guizhou/9/2009__H5N1

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/pintail/Korea/188/2009__H10N4

A/chicken/Hebei/A/2007__H9N2

A/environment/Hunan/5-38/2007__H9N2

A/little egret/Hong Kong/8550/2007__H5N1

A/turkey/Italy/8912/2002__H7N3

A/chicken/Guangdong/21/2002__H9N2

A/aquatic bird/Korea/KN-5/2006__H3N8

A/gadwall/Altai/1325/2007__H3N8

A/tern/Australia/752/1975__H11N9
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A/duck/Shantou/4534/2001__H6N2

A/chicken/Yokohama/aq134/2002__H9N2

A/duck/Fujian/2854/2006__H6N6

A/duck/Hong Kong/24/1976__H4N2
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A/chicken/Hebei/7/2008__H9N2

A/chicken/Korea/97/2007__H9N2

A/mallard/Jiangxi/10668/2005__H6N1

A/spot-billed duck/Korea/447/2011__H7N9

A/duck/Guangxi/51/2005__H9N2

A/wild duck/Korea/YS44/2004__H1N2

A/duck/Jiang Xi/3345/2005__H5N2

A/duck/Vietnam/OIE-2211/2012__H5N1

A/chicken/Victoria/1/1985__H7N7

A/chicken/Shandong/BD/2008__H9N2

A/pink-footed goose/Netherlands/1/2006__H9N2

A/chicken/Jiangsu/ng/2001__H9N2

A/duck/Hong Kong/Y280/1997__H9N2

A/duck/Shantou/83/2000__H6N2

A/mallard/Sweden/50/2002__H3N8

A/duck/Guangxi/1248/2006__H6N2

A/cacific black duck/Western Australia/4045/1980__H6N5

A/duck/Eastern China/31/2004__H6N2

A/duck/Malaysia/F189/2004__H5N2

A/mallard/Sweden/S90735/2003__H7N7

A/swine/Denmark/WVL9/1993__H1N1

A/duck/Xuzhou/05/2001__H9N2
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A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/avian/Russia/5354-vac/2005__H5N1

A/chicken/Eastern China/45/2007__H6N2

A/duck/Mongolia/47/2001__H7N1

A/chicken/Egypt/083/2008__H5N1

A/chicken/Guangdong/V/2008__H9N2

A/wild bird/Korea/YS109/2007__H4N6

A/mallard/Sweden/7/2003__H10N8

A/chicken/Taiwan/0114/2004__H6N1

A/chicken/Shandong/22/2008__H9N2

A/goose/Guiyang/3422/2005__H5N1

A/mallard/Sweden/113/2002__H2N1

A/goose/Shantou/2086/2006__H5N1

A/chicken/Shantou/17139/2005__H9N2

A/canine/Guangxi/1/2011__H9N2

A/wild duck/Korea/CSM4-28/2010__H4N6

A/chicken/Taiwan/PF3/2002__H6N1

A/aquatic bird/Korea/w74/2005__H5N2

A/environment/Hunan/1-35/2007__H5N1

A/mallard duck/Korea/6L/2007__H7N6

A/duck/Korea/S10/2003__H3N2

A/chicken/Henan/1.2/2008__H9N2

A/mallard/Jiangxi/7376/2003__H6N2
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A/wild bird/Korea/A01/2011__H10N4

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Vietnam/NCVD-21/2007__H5N1

A/duck/Xuzhou/07/2003__H9N2

A/chicken/Henan/1/2003__H9N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

A/partridge/Shantou/1403/2002__H6N1

A/duck/Hubei/126/1985__H7N8

A/goose/Eastern China/1112/2011__H5N2

A/duck/Korea/U10-2/2007__H3N6

A/teal/Italy/3812/2005__H5N3

A/chicken/Germany/1934__H7N1

A/avian/Japan/8KI0135/2008__H6N5

A/duck/Jiang Xi/1850/2005__H5N2

A/chicken/Shanghai/14/2001__H9N2

A/chicken/Shanghai/Y2/2007__H9N2

A/duck/Shantou/9414/2006__H6N2

A/quail/Shantou/1820/2000__H9N2

A/duck/Guangxi/3574/2006__H6N2

A/quail/Aichi/4/2009__H7N6

A/chicken/Henan/1/2005__H9N2

A/black swan/Yamaguchi/1/2011__H5N1

A/wild duck/Korea/HDR02/2005__H1N1

A/swine/Guangxi/S11/2005__H9N2

A/chicken/Taiwan/0408/2002__H6N1
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A/duck/Taiwan/0526/1972__H6N1

A/chicken/Italy/322/2001__H7N1

A/chicken/Korea/1738/2007__H9N2

A/aquatic bird/Korea/w16/2005__H5N3

A/mallard/Italy/37/2002__H5N3

A/chicken/Jalgaon/13735/2006__H5N1

A/wild duck/Shantou/1651/2000__H6N2

A/swine/Cotes dArmor/2433/1998__H1N2

A/goose/Guangxi/4289/2005__H5N1

A/wild duck/Shantou/311/2001__H6N9

A/chicken/Jiangsu/wa/2002__H9N2

A/quail/Hong Kong/FB801/2001__H6N1

A/duck/Zhejiang/2/2011__H7N3

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/turkey/Ireland/1378/1983__H5N8

A/duck/Zambia/08/2009__H6N2

A/chicken/Shantou/22054/2005__H9N2

A/aquatic bird/Korea/w125/2006__H5N2

A/duck/Eastern China/50/2002__H6N8

A/duck/Taiwan/M18/1999__H4N6

A/duck/Potsdam/1402-6/1986__H5N2

A/chicken/Shantou/1205/2001__H9N2

A/chicken/Shandong/ZB/2007__H9N2

A/duck/Hunan/8-19/2009__H4N2

A/chicken/Yokohama/aq55/2001__H9N2

A/chicken/Hong Kong/258/1997__H5N1

A/duck/Shantou/2088/2001__H9N2

A/wild duck/Shantou/1737/2000__H6N8

A/duck/Victoria/1976__H7N7

A/mallard/Netherlands/29/2010__H2N3

A/goose/Shantou/753/2002__H5N1

A/duck/Guangxi/912/2008__H4N2

A/avian/Israel/543/2008__H10N7

A/duck/Taiwan/DV1842/2010__H3N8

A/gigeon/Shanghai/S1069/2013__H7N9

A/chicken/Shandong/PD/2009__H9N2

A/duck/Guizhou/1560/2007__H6N8

A/guinea fowl/Shantou/20773/2005__H6N1
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A/duck/Thailand/CU-9744C /2010__H7N4

A/aquatic bird/Korea/KN-2/2005__H3N2

A/chicken/Shantou/14907/2005__H9N2

A/chicken/Neimonggu/nk/2002__H9N2

A/duck/Vietnam/G119/2006__H3N8

A/mallard/New Zealand/449-68/2004__H1N2

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/wild duck/Mongolia/1-241/2008__H7N9

A/mallard/Korea/1041/2010__H10N8

A/duck/Zhejiang/03/2001__H9N2

A/chicken/Chakwal/NARC-148/2004__H7N3

$�FKLFNHQ�<RQJFKHQJ�������BB+�1���ћ�

A/chicken/India/IVRI-0011/2011__H9N2

A/mallard/Netherlands/37/2008__H2N3

A/chicken/Pakistan/UDL-01/2007__H9N2

A/duck/Shantou/5104/2004__H6N2

A/hooded crane/Kagoshima/4612J008/2010__H5N1

A/mallard/Jiangxi/45/2011__H9N2

A/red crested pochard/Mongolia/1915/2006__H3N6

A/duck/Zhejiang/0611-24/2011__H1N3

A/duck/Korea/DY97/2007__H4N3
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A/chicken/Taiwan/A342/2005__H6N1

A/Shanghai/2/2013__H7N9

A/chukkar/Shantou/13393/2005__H6N1

A/duck/Yunnan/435/2002__H5N3

A/pintail/Korea/1173/2009__H7N7

A/ostrich/Italy/2332/2000__H7N1

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/chicken/Germany/R28/2003__H7N7

A/quail/Shantou/20787/2005__H9N2

A/chicken/Jiangsu/7/2002__H9N2
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A/mallard/Jiangxi/10071/2005__H6N1

A/feces/Hunan/2-28/2007__H9N2

A/goose/Guangdong/3/1997__H5N1

A/common magpie/Hong Kong/2125/2006__H5N1

A/chicken/Tibet/LZ01/2010__H5N2

A/duck/Italy/4609/2003__H7N2

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/mallard/Sweden/65/2002__H10N9

A/duck/Shantou/3371/2006__H6N2

A/duck/Fujian/1804/2007__H6N6

A/snow goose/Mongolia/1-44/2008__H3N8

A/duck/Vietnam/LBM300/2012__H10N2

A/duck/Shantou/2798/2006__H6N6

A/mallard/Rugen/27-6/1980__mixed

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/swine/Gent/100/2007__H1N2

A/mallard/Netherlands/12/2001__H4N2

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/goose/Guangxi/345/2005__H5N1

A/chicken/Guangxi/1857/2004__H9N2

A/mallard/Italy/36/2002__H5N3

A/quail/Aichi/6/2009__H7N6

A/quail/Shantou/1978/2003__H9N2

A/chicken/Hubei/01/1999__H9N2

A/mallard/Czech Republic/15902-23K/2009__H6N2

A/wild duck/Korea/PSC6-1/2009__H4N6

A/duck/Hong Kong/819/1980__H5N3

A/duck/Fujian/12035/2005__H6N6

A/white-fronted goose/Mongolia/1-125/2008__H3N8

A/chicken/Rostov/22-1/2007__H5N1

A/aquatic bird/Korea/w202/2007__H5N2

A/chukkar/Shantou/3574/2004__H6N1

A/chicken/Pakistan/NARC-16945/2010__H3N1

A/duck/Victoria/512/2007__H7N6

A/turkey/Suzdalka/12/2005__H5N1

A/Vietnam/UT31394II/2008__H5N1

A/duck/Mongolia/867/2002__H7N1

A/environment/Hong Kong/437-8/1999 __H5N1

A/pigeon/Hong Kong/WF53/2003__H9N2

A/duck/Fujian/4224/2007__H6N6

A/duck/Nanchang/1749/1992__H11N2

A/duck/Jiangxi/1814/2003__H7N7

A/chicken/Assam/140203/2008__H5N1

A/swine/Shandong/fHZ/2003__H9N2

A/mallard/Berlin/452-6/1980__H2N3

A/duck/Fujian/3264/2007__H6N6

A/wild duck/Taiwan/WB147/2001__H4N6

A/mallard/Korea/L08-8/2008__H6N1

A/chicken/Fujian/10308/2005__H9N2

A/teal/Germany/WV632/2005__H5N1

A/chicken/Taiwan/ns2/1999__H6N1

A/chicken/Korea/GH2/2007__H9N2

A/England/AV877/1996__H7N7

A/duck/Zhejiang/0611-8/2011__H1N3

A/duck/Zhejiang/12/2011__H7N3

A/duck/Fujian/FQ2/2007__H9N2

A/duck/Korea/276-7/2008__H6N2

A/chicken/Yunnan/5653/2003__H9N2

A/wild duck/Shantou/261/2001__H6N2

A/chicken/Hong Kong/CSW153/2003__H9N2

A/shearwater/Australia/2576/1979__H15N9

A/mallard/Italy/208/2000__H5N3

A/chicken/Henan/ni/2001__H9N2

A/mallard/Netherlands/58/2008__H2N3

A/chicken/Taiwan/na3/1998__H6N1

A/wild duck/Taiwan/WB1364/2007__H4N6

A/mallard/Netherlands/10/1999__H1N8

A/duck/Taiwan/0648/2006__H4N6

A/swine/Guangxi/FS2/2005__H9N2

A/chicken/Jiangsu/L1/2004__H9N2

A/gadwall/Altai/1324/2007__H3N8

A/environment/Hunan/1-18/2007__H9N2

A/goose/Nigeria/08RS848-56/2007__H5N1

A/duck/Korea/JSM/2010__H7N7

A/duck/Taiwan/5568/2006__H4N6

A/chicken/Hunan/5700/2005__H9N2

A/duck/Guangxi/GXd-2/2010__H6N2

A/duck/Jiangsu/1/2002__H9N2

A/duck/Shantou/2471/2002__H6N2

A/chukkar/Shantou/20741/2005__H6N2

A/duck/Zhejiang/213/2011__H5N1

A/duck/Guangdong/07/2000__H5N1

A/swan/Czech Republic/5416/2011__H7N7

A/chicken/Guangxi/2441/2004__H9N2

A/goose/Hong Kong/437-6/1999__H5N1

A/duck/Eastern China/1/2008__H6N1
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A/duck/Hong Kong/273/1978__H2N2

A/duck/Hunan/795/2002__H5N1

A/duck/Taiwan/4262/2007__H4N6

A/chicken/Hebei/C4/2008__H9N2

A/Quail/Shantou/911/2005__H5N1

A/duck/Vietnam/OIE-2236/2012__H5N1

A/chicken/Hunan/774/2002__H9N2

A/wild duck/Taiwan/WB499/2004__H4N6

A/green-winged teal/Xianghai/430/2011__H5N2

A/swine/Shandong/w4/2003__H9N2

A/duck/Shantou/168/2007__H6N8

A/northern shoveler/Netherlands/1/2006__H8N4

A/pigeon/Hong Kong/FY6/1999__H9N2

A/duck/Potsdam/2216-4/1984__H5N6

A/swine/Shandong/fJN/2003__H9N2

A/chicken/Beijing/nl/2002__H9N2

A/chicken/Menofia/CAI39/2010__H5N1

A/gray teal/Australia/2/1979__H4N4

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/chicken/Iran/RZ53/2008__H9N2

A/chicken/Israel/883/2008__H9N2

A/duck/Guangdong/W12/2011__H3N2

A/pintail/Aomori/1130/2008__H1N3

A/turkey/England/1963__H7N3

A/duck/Singapore/F119/3/1997__H5N3

A/aquatic bird/Korea/w221/2007__H5N2

A/Hangzhou/1/2013__H7N9

A/environment/Guizhou/7/2009__H5N1

A/duck/Fujian/1695/2005__H6N2

A/duck/Shantou/18088/2006__H6N6

A/aquatic bird/Korea/w347/2008__H5N2

A/chicken/Hunan/1793/2007__H5N1

A/whistling swan/Shimane/580/2002__H5N3

A/chicken/Fujian/9290/2005__H9N2

A/common teal/Netherlands/2/2008__H2N3

A/goose/Leipzig/187-7/1979__H7N7

A/duck/Shimane/188/1999__H1N1

A/domestic mallard/Korea/HP71/2007__H3N6

A/swine/Hong Kong/NS837/2001__H1N1

A/duck/Italy/281904/2006__H1N1

A/duck/Eastern China/40/2007__H6N2

A/chicken/Guangdong/10/2000__H9N2
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A/duck/Hunan/5152/2005__H5N1

A/duck/Korea/LPM36/2005__H3N6

A/quail/Shantou/1912/2001__H9N2

A/chicken/Iran/11T/1999__H9N2
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A/duck/Korea/U14-1/2007__H3N2

A/wild duck/Korea/SH5-26/2008__H4N6

A/mallard/Netherlands/42/2006__H11N9

A/duck/France/080036/2008__H5N1

A/environment/Hunan/1-81/2007__H9N2

A/duck/Shantou/4610/2003__H5N1

A/mallard/Netherlands/5/1999__H2N9

A/quail/Wuxi/7/2010__H9N2

A/turkey/Italy/4426/2000__H7N1

A/mallard/Czech Republic/12652/2007__H4N6

A/chicken/Brescia/1902__H7N7

A/chicken/Shantou/22504/2005__H9N2

A/wild duck/Korea/SH60/2004__H1N1

A/Eurasian wigeon/Netherlands/3/2005__H9N2

A/duck/Shantou/19073/2006__H6N2

A/environment/Dongting Lake/Hunan/3-9/2007__H10N8

$�EUDPEOLQJ�%HLMLQJ��������BB+�1���ћ�

A/goose/Italy/296426/2003__H1N1

A/turkey/Italy/4482/1999__H7N1

A/duck/Victoria/4/1980__H4N6

A/goose/Guangxi/1458/2006__H5N1

A/Goose/Guangdong/1/1996__H5N1

A/wild duck/Shantou/992/2000__H2N8
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A/chukkar/Shantou/1530/2005__H6N1

A/duck/Hong Kong/3461/1099__H6N1

A/peregrine falcon/Hong Kong/1143/2007__H5N1

A/quail/Shantou/11195/2005__H9N2
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A/chicken/Eastern China/49/2010__H6N6

A/chicken/Poland/R3248/2007__H5N1

A/chicken/Saudi Arabia/CP7/1998__H9N2

A/swine/France/WVL3/1984__H1N1

A/quail/Egypt/113413v/2011__H9N2

A/goose/Guangxi/1633/2006__H5N1

A/chicken/Shantou/99/2004__H9N2

A/turkey/Italy/1980__H5N2

A/duck/Nanjing/1102/2010__H4N8

A/aquatic bird/Korea/w222/2007__H5N2

A/swine/Ploufragan/0214/2006__H1N2

A/duck/Guangxi/392/2006__H5N1

A/Indonesia/CDC292N/2005__H5N1

A/chicken/Henan/1/2002__H9N2
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A/Eurasian wigeon/Netherlands/4/2007__H10N1

A/quail/Shantou/786/2002__H9N2

A/mandarin duck/Korea/468/2011__H7N3

A/mallard/France/06964/2006__H5N3
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A/chicken/Fujian/5214/2005__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/partridge/Shantou/3811/2002__H9N2

A/chicken/Hong Kong/NT142/2003__H9N2

A/duck/Guangxi/2291/2004__H5N1
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A/environment/Korea/W150/2006__H5N1

A/goose/Czech Republic/1848-K9/2009__H7N9

A/swine/Spain/33601/2001__H3N2

A/chicken/Guangxi/2389/2005__H9N2

A/chicken/Suphanburi/NIAH108192/2005__H5N1

A/duck/Western Australia/8346/1987__H4N6

A/Duck/Nanchang/2-0485/2000__H2N9

A/Indonesia/CDC634P/2006__H5N1

A/black-headed gull/Sweden/1/2005__H13N8

A/wild bird/Korea/A4/2011__H7N3

A/chicken/Hong Kong/17/1977__H6N1

A/chicken/Hebei/4/2008__H9N2

A/spot-billed duck/Jiangxi/32/2011__H9N2

A/chicken/Korea/S25/2004__H9N2

A/chicken/Henan/nd/1998__H9N2

A/goose/Guiyang/1794/2006__H5N1

A/turkey/Italy/3185/1999__H7N1

A/migratory duck/Hong Kong/MP2437/2003__H6N1

A/swine/Italy/1513-1/1998__H1N1

A/bird/Guangxi/83/2005__H9N2

A/duck/Italy/775/2004__H5N3

A/duck/Shantou/6089/2006__H6N2

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/common gull/Norway/10_1617/2006__H16N3

A/teal/Chany/444/2009__H8N8

A/duck/Vietnam/LBM81/2012__H11N9
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A/duck/Zambia/02/2008__H6N2

A/aquatic bird/Korea/w161/2007__H5N2

A/tern/South Africa/1959__H5N3
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A/chicken/Guangxi/1428/2005__H9N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/pheasant/Shantou/7503/2004__H6N2

A/FPV/Dutch/1927__H7N7

A/duck/Vietnam/OIE-2747/2012__H3N8

A/duck/Hunan/177/2005__H6N1

A/duck/Zhejiang/0611-21/2011__H1N3

A/spot-billed duck/Korea/546/2008__H6N1

A/black-billed magpie/Guangxi/29/2005__H9N2

A/chicken/Shantou/4059/2002__H5N1

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/wild bird/Korea/A72/2010__H7N7

A/chicken/Shandong/12/2008__H9N2

A/duck/Jiangsu/nf/2002__H9N2

A/duck/Korea/A112/2010__H7N7

A/duck/Lao/981/2010__H5N1

A/black-billed magpie/Guangxi/31/2005__H9N2

A/aquatic bird/Korea/CN5/2009__H6N5

A/chicken/Henan/L1/2002__H9N2

A/wild bird/Korea/AG63/2006__H5N2

A/duck/Hunan/2110/2006__H6N2

A/mallard/New Zealand/1365-355/2005__H7N7

A/Chicken/Hong Kong/830.2/2001 __H5N1

A/chicken/Bhutan/248015/2010__H5N1

$�FKLFNHQ�=KHMLDQJ�4�'������BB+�1���ћ�

A/mallard/Netherlands/12/2000__H7N3

A/duck/Eastern China/5/2009__H6N6

A/Duck/Hong Kong/380.5/2001__H5N1

A/turkey/Italy/2685/2003__H7N3

A/mallard/Sweden/58112/2006__H2N2

A/whitefronted goose/Netherlands/1/1999__H6N1

A/mallard/Gloucestershire/PD374/1985__H10N4

A/chicken/Korea/KNUSWR09/2009__H9N2

A/duck/Siberia/272PF/1998__H13N6

A/migratory duck/Hong Kong/MP5883/2005__H5N8

A/silkie chicken/Hong Kong/YU663/2003__H9N2

A/duck/Zhejiang/3/2002__H9N2

A/mallard/Sweden/103/2005__H2N9

$�FKLFNHQ�6KDQGRQJ����������BB+�1���њ�

A/chicken/Shandong/B3/2007__H9N2

A/duck/Jiangxi/1742/2003__H7N7

A/chicken/Taiwan/1205/2001__H6N1

A/chicken/Shanghai/2/2002__H9N2

A/duck/Guizhou/1084/2006__H6N2

A/gadwall/Altai/1202/2007__H5N2

A/wild bird/Korea/A3/2011__H7N9

A/Netherlands/219/2003__H7N7

A/duck/Zhejiang/2243/2011__H5N1

A/chicken/Emirates/R66/2002__H9N2

A/wild bird/Korea/A9/2011__H7N9

A/wild duck/Korea/UP122/2007__H1N1

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

A/red-necked stint/Australia/2/2004__H4N8

A/mallard/Sweden/95/2005__H7N7

A/environment/Mongolia/1-33/2007__H4N6

A/Mongolian gull/Mongolia/401/2007__H13N6

A/Duck/Shantou/2030/2000__H9N1

A/chicken/Queensland/1994__H7N3

A/chicken/Shandong/1/2006__H9N2

$�FKLFNHQ�6KDQGRQJ�+�����BB+�1���ћ�

A/Anhui/1/2013__H7N9

A/open-billed stork/Nakhonsawan/BBD3616M/2005__H5N1

A/duck/Zhejiang/52/2000__H5N1

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/chicken/Shanghai/1/2001__H9N2

A/duck/Korea/Asan6/2006__H5N1

A/chicken/Hong Kong/G9/1997__H9N2

A/duck/Hunan/748/2005__H6N5

A/duck/Suphanburi/AI157/2005__H6N1

A/duck/Fujian/19/2000__H5N1

A/chicken/Vietnam/133/2004__H5N1

A/duck/Shantou/5808/2005__H6N2

A/duck/Zhejiang/5/2011__H3N3

A/mallard/Jiangxi/6285/2004__H6N8

A/ostrich/South Africa/9508103/1995__H9N2

A/goose/Guangxi/224/2006__H5N1

A/goose/Guangxi/1832/2004__H5N1

A/swine/Shandong/nc/2005__H9N2

A/aquatic bird/Korea/CN17/2009__H6N2

A/aquatic bird/India/NIV-17095/2007__H11N1

$�FKLFNHQ�=KHMLDQJ���������BB+�1���њ�

A/chicken/Liaoning/A-1/2007__H5N1

A/duck/Zhejiang/0611-15/2011__H1N3

A/grey heron/Hong Kong/837/2004__H5N1

A/chicken/Hubei/C1/2007__H9N2

A/mallard/Korea/1203/2010__H10N8

A/Hong Kong/3239/2008__H9N2

A/chicken/Pakistan/UDL-01/2008__H9N2

A/red-necked stint/Australia/4189/1980__H4N8

A/duck/Zhejiang/10/2011__H7N3

A/chicken/Shanghai/F/1998__H9N2

A/environment/Hunan/2-84/2007__H9N2

A/mallard/Sweden/30/2005__H6N1

A/chicken/Italy/330/1997__H5N2

A/duck/Henan/1647/2006__H5N1

A/Hong Kong/35820/2009__H9N2

A/duck/Beijing/56/2005__H3N8

$�HTXLQH�*XDQJ[L�������BB+�1���ћ�

A/Duck/Shantou/2102/2000__H9N2

A/chicken/Jiangsu/L2/2005__H9N2

A/chicken/Korea/01310/2001__H9N2

A/duck/Hokkaido/5/1977__H3N2

A/silky chicken/Shantou/6020/2004__H9N2

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/environment/Hunan/3/2011__H5N1

A/chicken/Beijing/7/2005__H9N2

A/duck/Korea/GJ74/2007__H3N1

A/pochard/Buryatiya/1941/2000__H4N6

A/snow goose/Mongolia/1-29/2008__H3N8

A/duck/Taiwan/3353/2007__H4N6

A/chicken/Taiwan/0204/2005__H6N1

A/chicken/Kobe/aq26/2001__H9N2

A/duck/Victoria/2853/2003__H4N8

A/chicken/Shanghai/Y2/2006__H9N2

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

A/goose/Czech Republic/1848-T14/2009__H7N9

A/swine/Italy/29313/2006__H1N1

A/goose/Hong Kong/w355/1997__H5N1

A/mallard/Netherlands/11/2007__H6N5

A/wild bird/Korea/5-77/2005__H7N8

A/chicken/Indonesia/CDC24/2005__H5N1

A/wild duck/Shantou/5769/2004__H6N2

A/canvasback/Xianghai/428/2011__H5N2

A/duck/Shiga/8/2004__H4N6

A/wild bird/Korea/A330/2009__H7N7

A/mallard/Jiangxi/8264/2004__H6N2

A/mallard/New Zealand/449-33/2004__H2N3

A/chicken/Heilongjiang/48/2001__H9N2

A/quail/Shantou/7397/2004__H9N2

A/Bangladesh/3233/2011__H5N1
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sub-
lineage

A/duck/Jiangxi/1717/2003__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/wild duck/Jiangxi/9157/2005__H7N8

A/chicken/Wenzhou/269/2013__H7N7

A/duck/Jiangxi/16309/2010__H7N7

$�FKLFNHQ�+RQJ�.RQJ�)<��:�����BB+�1���ћ�

A/duck/Jiangxi/16736/2010__H7N3

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/3257/2009__H7N9

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/chicken/Wenzhou/305/2013__H7N7

A/chicken/Hong Kong/YU14/2006__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Jiangxi/8032/2009__H7N3

A/chicken/Wenzhou/678/2013__H7N7

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�17��������BB+�1���ћ�

A/chicken/Hong Kong/SF379/2006__H9N2

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

$�FKLFNHQ�+RQJ�.RQJ�)<���:�����BB+�1���ћ�

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/common teal/Hong Kong/MPK630/2009__H10N9

$�VLONLH�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/duck/Jiangxi/25134/2009__H7N6

A/chicken/Hong Kong/TFB130/2006__H9N2

A/wild duck/Guangdong/520/2001__H1N9

A/chicken/Jiangxi/2369/2010__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Guangdong/455/2000__H3N9

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/21669/2009__H7N7

A/duck/Yunnan/87/2007__H7N6

A/duck/Jiangxi/3230/2009__H7N9

A/duck/Wenzhou/771/2013___H7N3

A/goose/Guizhou/829/2012__H10N7

A/duck/Guangdong/4323/2007__H11N9

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Wenzhou/278/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/chicken/Hong Kong/TSTB17W/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Wenzhou/275/2013__H7N7

A/duck/Jiangxi/7016/2009__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/chicken/Hong Kong/NT406/2006__H9N2

A/duck/Fujian/6380/2010__H7N3

A/chicken/Hong Kong/CSW475/2009__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2�������BB+�1���ћ�

A/chicken/Hong Kong/NT10/2011__H9N2

A/chicken/Hong Kong/NT270/2008__H9N2

A/chicken/Hong Kong/YU471W/2008__H9N2

A/wild duck/Jiangxi/10179/2005__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/chicken/Hong Kong/YU119/2009__H9N2

A/chicken/Hong Kong/TP18/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�-9���:�����BB+�1���ћ�

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Hong Kong/NT272/2008__H9N2

A/duck/Fujian/5728/2008__H7N7

A/chicken/Hong Kong/FY85/2008__H9N2

A/chicken/Rizhao/867/2013__H7N9

$�FKLFNHQ�+RQJ�.RQJ�7&�������BB+�1���ћ�

A/goose/Guangdong/7472/2012__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Hong Kong/TSTB25W/2010__H9N2

A/chicken/Hong Kong/YU341/2008__H9N2

A/chicken/Rizhao/875/2013__H7N9

A/duck/Jiangxi/3096/2009__H7N9

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/pigeon/Hong Kong/YU656/2007__H9N2

A/duck/Jiangxi/22041/2008__H4N9

A/duck/Yunnan/2908/2009__H11N9

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/chicken/Hong Kong/TSTB28W/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�++������BB+�1���ћ�

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Hong Kong/SF60/2008__H9N2

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/chicken/Hong Kong/NT211W/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�&5$�������BB+�1���ћ�

A/duck/Jiangxi/16769/2010__H7N7

A/chicken/Hong Kong/TP178/2007__H9N2

A/chicken/Hong Kong/WF4/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2��:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�767%��:�����BB+�1���ћ�

A/chicken/Wenzhou/602/2013__H7N7

A/chukkar/Hong Kong/CSW948/2008__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Hong Kong/SSP176/2009__H9N2

A/pheasant/Hong Kong/SF529/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�++��������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/chicken/Wenzhou/685/2013__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/silkie chicken/Hong Kong/SF202/2006__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/3214/2009__H7N9

A/duck/Wenzhou/775/2013___H7N2

A/common teal/Hong Kong/MPM1645/2011__H7N1

$�FKLFNHQ�+RQJ�.RQJ�7&������BB+�1���ћ�

A/silkie chicken/Wenzhou/793/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�&6:��������BB+�1���ћ�

A/duck/Jiangxi/9631/2009__H7N8

A/chicken/Hong Kong/NT449/2007__H9N2

A/duck/Jiangxi/3292/2009__H7N9

A/chicken/Wenzhou/189/2013__H7N7

A/silkie chicken/Wenzhou/816/2013__H7N7

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/chicken/Hong Kong/NKR133/2006__H9N2

A/duck/Jiangxi/21980/2010__H7N7

A/duck/Jiangxi/3283/2009__H7N9

A/chicken/Hong Kong/TSTB27/2010__H9N2

A/duck/Jiangxi/23008/2009__H7N7

A/duck/Jiangxi/3152/2009__H7N9

A/duck/Jiangxi/23005/2009__H7N3

A/duck/Jiangxi/1748/2003__H7N7

A/duck/Jiangxi/11278/2009__H11N9

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/duck/Jiangxi/3141/2009__H7N9

A/chicken/Hong Kong/NT547/2005__H9N2

A/duck/Jiangxi/22537/2012__H11N9

A/chicken/Hong Kong/HH45/2007__H9N2

A/chicken/Hong Kong/CSW530/2011__H9N2

$�SKHDVDQW�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/silkie chicken/Hong Kong/YU335/2007__H9N2

A/duck/Guizhou/1078/2011__H11N9

$�FKLFNHQ�+RQJ�.RQJ�:)������BB+�1���ћ�

A/chicken/Hong Kong/YU629/2007__H9N2

A/duck/Jiangxi/8028/2009__H7N3

A/silkie chicken/Hong Kong/FY49W/2007__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�)/�������BB+�1���ћ�

$�VLONLH�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Fujian/5408/2008__H7N7

A/chicken/Hong Kong/HH181/2007__H9N2

A/chicken/Hong Kong/TSTB21/2010__H9N2

A/pheasant/Hong Kong/NT458/2006__H9N2

A/duck/Jiangxi/22330/2009__H7N3

$�FKLFNHQ�+RQJ�.RQJ�:)�:�����BB+�1���ћ�
$�FKLFNHQ�+RQJ�.RQJ�<2������BB+�1���ћ�

A/duck/Jiangxi/9742/2009__H7N3

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/pheasant/Hong Kong/HH225/2008__H9N2

A/wild duck/Jiangxi/19615/2009__H7N8

A/silkie chicken/Hong Kong/NT400/2005__H9N2

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/chicken/Wenzhou/624/2013__H7N7

A/duck/Jiangxi/3286/2009__H7N9

A/chicken/Wenzhou/610/2013__H7N7

A/duck/Jiangxi/19521/2009__H7N3

A/chicken/Wenzhou/698/2013__H7N7

A/wild duck/Jiangxi/19831/2009__H7N7

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/duck/Fujian/5448/2008__H7N7

A/chicken/Hong Kong/CSW445W_2011_H9N2

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/duck/Fujian/5476/2008__H7N7

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/9711/2009__H7N3

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Wenzhou/640/2013__H7N7

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/3169/2009__H7N9

A/common teal/Hong Kong/MPD322/2007__H11N9

A/chicken/Wenzhou/279/2013__H7N7

A/pheasant/Hong Kong/HH185/2007__H9N2

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/chicken/Wenzhou/634/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Hong Kong/WF163/2005__H9N2

A/chicken/Hong Kong/YU797/2007__H9N2

A/chicken/Hong Kong/SSP177W/2009__H9N2

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/chicken/Hong Kong/NT286/2007__H9N2

A/duck/Jiangxi/16326/2010__H7N7

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/pigeon/Hong Kong/CSW1121/2008__H9N2

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Guangdong/707/2000__H2N9

$�FKLFNHQ�+RQJ�.RQJ�)<�:�����BB+�1���ћ�

A/duck/Jiangxi/13291/2009__H7N3

A/chicken/Hong Kong/SSP492/2005__H9N2

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

A/chicken/Wenzhou/645/2013__H7N7

A/chicken/Hong Kong/WF204/2005__H9N2

A/duck/Jiangxi/22597/2012__H11N9

A/chicken/Hong Kong/YSC82/2008__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/duck/Jiangxi/3190/2009__H7N9

A/chicken/Hong Kong/TSTA7W/2009__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/chicken/Wenzhou/299/2013__H7N7

A/pigeon/Wenzhou/397/2013__H7N7

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/16285/2010__H7N3

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/pigeon/Wenzhou/559/2013__H7N7

A/chicken/Wenzhou/331/2013__H7N7

A/duck/Yunnan/1282/2007__H11N9

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/common teal/Hong Kong/MPL634/2011__H7N7

A/duck/Jiangxi/7713/2009__H7N3

A/silkie chicken/Hong Kong/HH137/2008__H9N2

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/pheasant/Hong Kong/WF288W/2007__H9N2

A/duck/Fujian/6388/2010__H7N3
A/duck/Fujian/6326/2010__H7N3

A/chicken/Rizhao/871/2013__H7N9

A/chicken/Wenzhou/658/2013__H7N7
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Supplementary Figure 7. Phylogeny of PA gene. a, Maximum likelihood 
tree (n=1,083). b, Time-scaled tree (n=135). Annotation as in Supplementary 
Figures 2 and 5.
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A/aquatic bird/Korea/w81/2005__H5N2

A/mallard/Altai/1208/2007__H3N6

A/mallard/Jiangxi/38/2011__H9N2

A/duck/Korea/GJ74/2007__H3N1

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/wild duck/Korea/CSM4-12/2009__H5N1

A/chicken/Zhejiang/HJ/2007__H9N2

A/Shanghai/2/2013__H7N9

A/goose/Guiyang/1794/2006__H5N1

A/turkey/England/50-92/1991__H5N1

A/pelican/Zambia/13/2009__H9N1

A/chicken/Taiwan/A703-1/2008__H5N2

A/chicken/Henan/L2/2008__H9N2

A/duck/Vietnam/LBM81/2012__H11N9

A/mallard/Sweden/113/2002__H2N1

A/wild bird/Korea/A02/2011__H10N4

A/chicken/Shantou/9909/2005__H9N2

A/chicken/Korea/S25/2004__H9N2

A/swan/Hokkaido/4/1996__H5N3

A/teal/Italy/3812/2005__H5N3

A/ostrich/South Africa/9508103/95__H9N2

A/duck/Hokkaido/167/2007__H5N3

A/quail/Aichi/6/2009__H7N6

A/wild duck/Mongolia/1-241/2008__H7N9

A/chicken/Hong Kong/258/1997 __H5N1

A/duck/Fujian/12035/2005__H6N6

A/mallard/Rugen/27-6/1980__mixed

A/environment/Korea/PSC19-27/2008__H3N8
A/chicken/Hong Kong/FY23/2003__H9N2

$�FKLFNHQ�6KDQGRQJ�%'�����BB+�1���ћ�

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/snow goose/Mongolia/1-44/2008__H3N8

A/mandarin duck/Korea/468/2011__H7N3

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/goose/Czech Republic/1848-K9/2009__H7N9

A/chicken/Iran/11T/1999__H9N2

A/mallard/Korea/L08-8/2008__H6N1

A/spot-billed duck/Xianghai/427/2011__H5N2

A/wild duck/Taiwan/WB147/2001__H4N6

A/chukkar/Hong Kong/SF164/2003__H6N1

$�FKLFNHQ�6KDQGRQJ����������BB+�1���њ�

A/ruddy shelduck/Mongolia/1-26/2007__H3N8

A/duck/Hunan/491/2005__H6N2

A/chicken/Shandong/B3/2007__H9N2

A/Guangxi/1/2008__H5N1

A/chicken/Hebei/Y2/2009__H9N2

A/duck/Hunan/2110/2006__H6N2

A/chicken/Laos/P0130/2007__H5N1

A/quail/Shantou/911/2005__H5N1

A/chicken/Italy/5093/1999__H7N1

A/wild duck/Korea/YS44/2004__H1N2

A/duck/Eastern China/1/2008__H6N1

A/gadwall/Altai/1324/2007__H3N8

A/quail/Shantou/299/2005__H9N2

A/duck/Zhejiang/11/2011__H7N3

A/duck/Jiang Xi/1850/2005__H5N2

A/chicken/Henan/1/2003__H9N2

A/wild duck/Korea/UP122/2007__H1N1

A/Bangladesh/3233/2011__H5N1

A/duck/NZL/41/1984__H1N2

A/chicken/Shandong/1/2008__H9N2

$�FKLFNHQ�+HEHL����������BB+�1���ћ�

A/environment/Hunan/1-81/2007__H9N2

A/duck/Hokkaido/69/2000__H5N3

A/duck/Vietnam/37/2007__H5N1
A/chicken/Vietnam/NCVD-21/2007__H5N1

A/wild duck/Shantou/1651/2000__H6N2

A/chicken/Shandong/12/2008__H9N2

A/ostrich/Italy/2332/2000__H7N1

A/duck/Malaysia/F189/2004__H5N2

A/chicken/Taiwan/na3/1998__H6N1

$�FKLFNHQ�;LDQJVKXL�������BB+�1���њ�

A/wild bird/Korea/A9/2011__H7N9

A/mallard/Italy/37/2002__H5N3

A/duck/Victoria/4/1980__H4N6

A/chicken/Shanghai/Q0709/2007__H9N2

A/duck/Jiangxi/4981/2007__H6N2

A/pigeon/Hong Kong/FY6/1999__H9N2

A/chicken/Shandong/PD/2009__H9N2

A/chicken/Liaoning/A-1/2007__H5N1

A/pigeon/Shanghai/S1069/2013__H7N9

A/chicken/Guangxi/2441/2004__H9N2

A/baikal teal/Xianghai/426/2011__H5N2

A/duck/Hunan/177/2005__H6N1

A/avian/Japan/8KI0150/2008__H3N8

A/feces/Hunan/1-23/2007__H9N2

A/quail/Hong Kong/YU421/2002__H6N1

A/duck/Taiwan/WB239/2003__H6N1

$�FKLFNHQ�*XDQJGRQJ�=&<�����BB+�1���ћ�

A/shoveler/Italy/2698-3/2006__H7N7

A/Duck/Shantou/2030/2000__H9N1

A/mallard/Berlin/452-6/1980__H2N3

A/duck/Lao/981/2010__H5N1

A/wild bird/Korea/A4/2011__H7N3

A/swine/Zhejiang/1/2007__H1N1

A/duck/Shiga/8/2004__H4N6

A/quail/Shantou/11195/2005__H9N2

A/goose/Guangxi/345/2005__H5N1

A/duck/Vietnam/G30/2008__H11N9

A/swine/Spain/42386/2002__H3N2

A/mallard/Hokkaido/24/2009__H5N1

A/Shanghai/1/2013__H7N9

A/duck/Korea/LPM09/2004__H3N2

A/quail/Thailand/CU-J2882/2009__H7N1

A/Eurasian wigeon/Netherlands/3/2005__H9N2

A/duck/Korea/JS53/2004__H3N2

A/Pacific black duck/Western Australia/4045/1980__H6N5

A/chicken/Shantou/19465/2005__H9N2

A/goose/Hong Kong/ww100/2001 __H5N1

A/mallard/Czech Republic/15902-23K/2009__H6N2

A/chicken/Shandong/B4/2007__H9N2

A/gray teal/Australia/2/1979__H4N4

$�FKLFNHQ�7LEHW�6������BB+�1���њ�

A/chicken/Rostov/22-1/2007__H5N1

A/duck/Jiangxi/1760/2003__H7N7

A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/common teal/Netherlands/2/2005__H6N8

A/swine/Hong Kong/2481/2009__H1N1

A/gadwall/Altai/1326/2007__H3N8

A/duck/Shantou/3728/2003__H9N2

A/duck/Italy/281904/2006__H1N1

A/white-fronted goose/Mongolia/1-125/2008__H3N8

A/wild duck/Shantou/19988/2000__H4N9

A/duck/Jiangsu/1/2002__H9N2

A/duck/Jiangxi/1814/2003__H7N7

A/ostrich/South Africa/AI2114/2011__H5N2

A/chicken/Taiwan/0114/2004__H6N1

A/chicken/Italy/330/1997__H5N2

A/duck/Korea/A112/2010__H7N7

A/duck/Hong Kong/380.5/2001__H5N1

A/chicken/Pakistan/NARC-16945/2010__H3N1

A/turkey/England/1969__H3N2

A/swine/Jiangsu/zg18/2011__H1N1

A/swine/Cotes dArmor/2433/1998__H1N2

A/peregrine falcon/Hong Kong/1143/2007__H5N1

A/duck/Shantou/1605/2001__H9N2

A/duck/Guangxi/1533/2007__H6N2

A/chicken/Germany/N/1949__H10N7

A/duck/Taiwan/M18/1999__H4N6

A/little egret/Hong Kong/8550/2007__H5N1

A/pintail/Korea/1173/2009__H7N7

A/duck/Western Australia/8346/1987__H4N6

A/chicken/Hong Kong/YU577/2003__H9N2

A/goose/Guangxi/1633/2006__H5N1

A/chicken/Hebei/L1/2006__H9N2

A/duck/Korea/SH0904/2009__H9N2

A/duck/Shantou/83/2000__H6N2

A/chicken/Pakistan/UDL-02/2006__H9N2

A/duck/Shanghai/37/2002__H5N1

A/duck/Guangxi/912/2008__H4N2

A/duck/Zhejiang/10/2011__H7N3

A/swine/Guangdong/K4/2011__H4N8

A/chicken/Taiwan/2838V/2000__H6N1

A/aquatic bird/Korea/w211/2007__H5N2

A/Indonesia/CDC1032T/2007__H5N1

A/turkey/Italy/3185/1999__H7N1

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

A/duck/Mongolia/3/2001__H10N3

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/duck/Guizhou/2492/2007__H6N1

A/chicken/Saudi Arabia/CP7/1998__H9N2

A/duck/Nanjing/1102/2010__H4N8

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/duck/Zhejiang/0611-21/2011__H1N3

A/chicken/Tibet/LZ01/2010__H5N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

A/Anhui/1/2013__H7N9

A/chicken/Shandong/lx1023/2007__H9N2

A/duck/Hokkaido/107/2001__H2N3

A/shorebird/Korea/S46/2006__H4N6

A/duck/Guangdong/E1/2012__H10N8

A/whooper swan/Mongolia/1-14/2007__H3N8

A/duck/Korea/334-15/2008__H6N1

A/wild duck/Shantou/1411/2000__H11N3

A/turkey/Italy/4426/2000__H7N1

A/mallard/Sweden/51/2005__H2N3

A/mallard/Czech Republic/12652/2007__H4N6

A/wild duck/Taiwan/WB764/2005__H4N6

A/duck/Guangdong/07/2000__H5N1

A/swan/Czech Republic/5416/2011__H7N7

A/environment/Mongolia/1-51/2007__H7N7

A/duck/Eastern China/31/2004__H6N2

A/chicken/Queensland/1994__H7N3

A/duck/Guangxi/392/2006__H5N1

A/chicken/Beijing/7/2005__H9N2

A/whooper swan/Mongolia/232/2005__H12N3

A/quail/Shantou/1978/2003__H9N2

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/mallard/Netherlands/33/2006__H7N8

A/chicken/Guangdong/21/2002__H9N2

A/Hong Kong/33982/2009__H9N2

A/migratory duck/Hong Kong/MP5883/2005__H5N8

A/chicken/Germany/R28/2003__H7N7

A/chicken/China/Guangxi17/2000__H9N2

A/environment/Hunan/1-35/2007__H5N1

A/duck/Hong Kong/273/1978__H2N2

A/wild duck/Korea/CSM20-5/2009__H4N6

A/common magpie/Hong Kong/2125/2006__H5N1

A/duck/Taiwan/0648/2006__H4N6

A/chicken/Henan/62/2000__H9N2

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/duck/Taiwan/0526/1972__H6N1

A/chicken/Eastern China/45/2007__H6N2

A/chicken/Hong Kong/17/1977__H6N1

A/duck/Eastern China/50/2002__H6N8

A/black-billed magpie/Guangxi/29/2005__H9N2

A/pekin duck/Korea/LBM1354/2006__H3N2

A/duck/Fujian/2018/2007__H6N6

A/turkey/England/1963__H7N3

A/duck/Primorie/2633/2001__H5N3

A/mallard/Netherlands/12/2000__H7N3

A/pintail/Aomori/1130/2008__H1N3

A/open-billed stork/Nakhonsawan/BBD3616M/2005__H5N1

A/wild duck/Shantou/311/2001__H6N9

A/guinea fowl/Hong Kong/NT101/2003__H9N2

A/chicken/Shandong/1/2006__H9N2

A/wild bird/Korea/YJ117/2007__H4N6

A/goose/Guangdong/1/1996__H5N1

$�GXFN�7LEHW�6������BB+�1���њ�

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/duck/Nanchang/1749/1992__H11N2

A/mallard/Sweden/7/2003__H10N8

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/chicken/Hebei/7/2008__H9N2

A/teal/Italy/3931-38/2005__H5N2

A/Cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/duck/Fujian/4125/2005__H6N2

A/duck/Korea/460-5/2008__H6N2

A/chicken/Guangdong/10/2000__H9N2

A/chicken/Shandong/L1/2007__H9N2

A/duck/Fujian/2854/2006__H6N6

A/Duck/Nanchang/3-090/2000__H2N9

A/Indonesia/CDC292N/2005__H5N1

$�FKLFNHQ�=KHMLDQJ���������BB+�1���њ�

A/chicken/Jiangsu/2/2001__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/chicken/Shandong/FX/2009__H9N2

A/duck/Ukraine/1/1963__H3N8

A/duck/Korea/LPM36/2005__H3N6

A/duck/Korea/S23/2004__H9N2

A/duck/Guangxi/288/2006__H5N1

A/Shandong/1/2009__H5N1

A/avian/Israel/543/2008__H10N7

A/silky chicken/Shantou/2131/2005__H9N2

A/swine/Hebei/012/2008__H9N2

A/duck/Hong Kong/24/1976__H4N2

A/turkey/Ireland/1378/1983__H5N8

A/duck/Shantou/2102/2000__H9N2

A/mallard/Gloucestershire/PD374/1985__H10N4

$�FKLFNHQ�6KDQJKDL�4�����������BB+�1���ћ�

A/duck/Zhejiang/0611-15/2011__H1N3

A/mallard/New Zealand/1365-355/2005__H7N7

A/duck/Thailand/CU-9744C /2010__H7N4

A/environment/Hunan/5-38/2007__H9N2

A/chicken/Shanghai/F/1998__H9N2

A/chicken/Victoria/1/1985__H7N7

A/duck/Shantou/4534/2001__H6N2

A/mallard/Korea/1041/2010__H10N8
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A/Netherlands/219/2003__H7N7

A/common teal/Netherlands/2/2008__H2N3

A/duck/Vietnam/NCVD-34/2007__H5N1

A/duck/Zhejiang/2243/2011__H5N1

A/chicken/Shandong/BD/2008__H9N2

A/hooded crane/Kagoshima/4612J008/2010__H5N1

A/swine/Shandong/w4/2003__H9N2

A/duck/Guizhou/2773/2006__H6N2

A/mallard/Jiangxi/7376/2003__H6N2

A/duck/Zhejiang/0611-3/2011__H1N3

A/chicken/Italy/322/2001__H7N1

$�HTXLQH�*XDQJ[L�������BB+�1���ћ�

A/duck/Korea/U10-2/2007__H3N6

A/wild bird/Korea/8G50/2005__H3N8

A/chicken/Shantou/4059/2002__H5N1

A/duck/Hunan/748/2005__H6N5

A/chicken/Shanghai/Q0808-2/2008__H9N2

A/chicken/Hong Kong/830.2/2001 __H5N1

$�FKLFNHQ�'DZDQJ�������BB+�1���њ�

A/goose/Shantou/2086/2006__H5N1

A/duck/Zhejiang/2/2011__H7N3

A/quail/Italy/396/2000__H7N1

A/duck/Zhejiang/12/2011__H7N3

A/quail/Wuxi/7/2010__H9N2

A/duck/Zhejiang/224/2011__H5N1

$�FKLFNHQ�6KDQJKDL�4�����������BB+�1���ћ�

A/duck/Taiwan/5568/2006__H4N6

$�FKLFNHQ�6KXDQJJRX�������BB+�1���њ�

A/duck/Jiangxi/1786/2003__H7N7

A/chicken/Afghanistan/1573-7/2006__H5N1

A/chicken/Taiwan/0204/2005__H6N1

A/chicken/Shanghai/Q0808-1/2008__H9N2

A/quail/Hong Kong/G1/1997 __H9N2

A/tern/Australia/752/1975__H11N9

A/chicken/Hubei/01/1999__H9N2

A/chicken/Zhejiang/607/2011__H9N2

A/Anhui/1/2007__H5N1

A/wild duck/Korea/CW09/2005__H1N1

A/duck/Italy/4609/2003__H7N2

A/chicken/Shanghai/Y2/2006__H9N2

A/chicken/Krasnodar/300/2007__H5N1

A/chicken/Mangarai-NTT/BPPV6/2004__H5N1

A/chicken/Yunnan/5653/2003__H9N2

A/goose/Czech Republic/1848-T14/2009__H7N9

A/chicken/Shandong/LY/2006__H9N2

A/migratory duck/Jiang Xi/8624/2004__H6N2

A/migratory duck/Hong Kong/MP2437/2003__H6N1

A/quail/Shantou/243/2000__H9N2

A/duck/France/080036/2008__H5N1

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Hong Kong/CSW291/2003__H9N2

A/aquatic bird/Korea/w230/2007__H5N2

A/duck/Shantou/7904/2006__H6N2

A/mallard/Korea/KU683/2008__H5N2

A/Hong Kong/3239/2008__H9N2

A/aquatic bird/Korea/w221/2007__H5N2

A/duck/Shantou/2798/2006__H6N6

A/mallard/Netherlands/11/2007__H6N5

A/chicken/Hebei/LC/2008__H9N2

A/goose/Guangxi/1458/2006__H5N1

A/duck/Eastern China/40/2007__H6N2

A/swine/Brabant/1984__H3N2

A/quail/Thailand/CU-332/2006__H5N1

A/mallard/Potsdam/178-6/1983__H2N2

A/mallard/Jiangxi/12147/2005__H6N2

A/swine/England/WVL16/1998__H1N1

A/duck/Zhejiang/0611-8/2011__H1N3

A/chicken/Shandong/ZB/2007__H9N2

A/aquatic bird/Korea/w125/2006__H5N2

A/pigeon/Nanchang/9-058/2000__H3N3

A/duck/Shantou/3371/2006__H6N2

A/duck/Hunan/8-19/2009__H4N2

A/turkey/Suzdalka/12/2005__H5N1

A/duck/Guangxi/2140/2006__H6N2

A/environment/Xinjiang/6/2009__H5N1

A/avian/Russia/5354-vac/2005__H5N1

A/aquatic bird/Korea/w121/2006__H5N2

A/environment/Guizhou/9/2009__H5N1
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A/duck/Guangxi/1598/2005__H6N2

A/chicken/Israel/883/2008__H9N2

A/quail/Shantou/7397/2004__H9N2

A/duck/Jiangxi/5748/2006__H6N2

A/duck/Hokkaido/120/2001__H6N2

A/goose/Nigeria/08RS848-56/2007__H5N1

A/swine/Guangxi/8/2007__H9N2

A/duck/Zhejiang/3/2002__H9N2

A/chicken/Cambodia/LC3AL/2007__H5N1

A/duck/Zhejiang/52/2000__H5N1

A/chicken/Emirates/R66/2002__H9N2

A/chicken/Henan/1/2004__H9N2
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A/duck/Vietnam/OIE-2236/2012__H5N1

$�SLJHRQ�;X]KRX�������BB+�1���ћ�

A/chicken/Shandong/22/2008__H9N2

A/chukkar/Shantou/1530/2005__H6N1

A/quail/Nanchang/2-0460/2000__H9N2

A/chicken/Shanghai/14/2001__H9N2

A/mallard/France/06964/2006__H5N3

A/chicken/Shantou/17139/2005__H9N2

$�FKLFNHQ�7LEHW�6������BB+�1���њ�

A/chicken/Fujian/10308/2005__H9N2

A/chicken/Chakwal/NARC-148/2004__H7N3

A/duck/Shantou/168/2007__H6N8

A/duck/Hong Kong/y283/1997 __H5N1

A/duck/Potsdam/1402-6/1986__H5N2

A/duck/Guangxi/1248/2006__H6N2

A/Vietnam/UT31394II/2008__H5N1

A/wild duck/Korea/SH60/2004__H1N1

A/swine/Cotes dArmor/604/1999__H1N2

A/chicken/Hong Kong/YU463/2003__H9N2

A/duck/Guangxi/2291/2004__H5N1

A/duck/Fujian/FQ2/2007__H9N2

A/chicken/Guangxi/1428/2005__H9N2
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A/feces/Hunan/2-28/2007__H9N2
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A/chicken/Shandong/B2/2007__H9N2

A/chicken/Israel/1184/2010__H9N2

A/Duck/Nanchang/2-0485/2000__H2N9

A/duck/Mongolia/867/2002__H7N1

A/duck/Shantou/2471/2002__H6N2

A/chicken/Shantou/14907/2005__H9N2

A/chicken/Eastern China/43/2007__H6N2

A/ostrich/Nigeria/08RS848-84/2007__H5N1

A/duck/Fujian/1804/2007__H6N6

A/teal/Chany/444/2009__H8N8

A/chicken/Shandong/1/1999__H9N2

A/wild duck/Korea/SH5-26/2008__H4N6

$�FKLFNHQ�*XDQJGRQJ�=+-�����BB+�1���ћ�

A/wild bird/Korea/A331/2009__H7N7

A/turkey/Italy/2685/2003__H7N3

A/chicken/Shanghai/Y2/2007__H9N2

A/chicken/Shantou/22504/2005__H9N2

A/quail/Shantou/1820/2000__H9N2

A/duck/Fujian/8349/2007__H6N6

A/duck/Primorie/2621/2001__H5N2

A/chicken/Zibo/L2/2008__H9N2

A/chicken/Hunan/5700/2005__H9N2

A/duck/Guangxi/1074/2006__H6N2

A/environment/Guizhou/7/2009__H5N1

A/duck/Korea/S10/2003__H3N2

A/quail/Shantou/20787/2005__H9N2

A/duck/Hunan/795/2002__H5N1

A/duck/Zhejiang/213/2011__H5N1

A/aquatic bird/Korea/w54/2005__H5N2

A/duck/Victoria/1976__H7N7

$�FKLFNHQ�6KDQGRQJ�6*������BB+�1���њ�

A/turkey/England/N28/1973__H5N2

A/duck/Vietnam/OIE-2747/2012__H3N8

A/mallard/Sweden/50/2002__H3N8

A/duck/Thailand/AY-354/2008__H3N2

A/mallard/Korea/5-80/2005__H7N8

$�FKLFNHQ�:X[L�������BB+�1���ћ�

A/chicken/Shanghai/2/2002__H9N2

A/quail/Shantou/1912/2001__H9N2

A/duck/Vietnam/OIE-3241/2012__H3N8

A/duck/Victoria/1992__H3N8

$�FKLFNHQ�=KHMLDQJ�4�'������BB+�1���ћ�

A/Chicken/Korea/38349-p96323/1996__H9N2

A/Chicken/Sichuan/5/1997__H9N2

A/goose/Leipzig/187-7/1979__H7N7

A/chicken/Korea/S4/2003__H9N2

A/mallard/Netherlands/58/2008__H2N3

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/gull/Moscow/3100/2006__H6N2

A/duck/Korea/U14-1/2007__H3N2

A/Guizhou/1/2009__H5N1

A/wild bird/Korea/YS109/2007__H4N6

A/canvasback/Xianghai/428/2011__H5N2

A/Chicken/Hong Kong/739/1994__H9N2

A/avian/Japan/8KI0195/2008__H6N8

A/domestic mallard/Korea/HP71/2007__H3N6

A/partridge/Shantou/3811/2002__H9N2

A/chicken/Fujian/5214/2005__H9N2
A/chicken/Shantou/4726/2004__H9N2

A/duck/Italy/775/2004__H5N3

A/chicken/Shanghai/1/2002__H9N2

A/environment/Hunan/2-84/2007__H9N2

A/chicken/Germany/1934__H7N1

A/duck/Shimane/188/1999__H1N1

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Hong Kong/NT142/2003__H9N2

A/Hangzhou/1/2013__H7N9

A/aquatic bird/Korea/CN17/2009__H6N2

A/chicken/Vietnam/133/2004__H5N1

A/duck/Guangxi/3574/2006__H6N2

A/aquatic bird/Korea/w347/2008__H5N2

A/spot-billed duck/Jiangxi/37/2011__H9N2

A/duck/Zhejiang/2245/2011__H5N1

A/canine/Guangdong/1/2006__H3N2

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/pochard/Buryatiya/1941/2000__H4N6

A/chicken/Shantou/1205/2001__H9N2

A/garganey/Altai/1213/2007__H5N2

A/mallard/Sweden/S90735/2003__H7N7

A/swine/Ploufragan/0214/2006__H1N2

A/mallard/Denmark/64650/2003__H5N7

A/chicken/India/IVRI-0011/2011__H9N2

A/duck/Shantou/18088/2006__H6N6

A/mallard/Czech Republic/15902-14K/2009__H6N2

A/spot-billed duck/Korea/546/2008__H6N1

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/duck/Shantou/5808/2005__H6N2

A/duck/Yunnan/1330/2007__H6N6

A/aquatic bird/Korea/CN-3/2005__H3N1

A/goose/Guangxi/224/2006__H5N1

$�FKLFNHQ�-LDZDQJ�������BB+�1���ћ�

A/duck/Suphanburi/AI157/2005__H6N1

A/spot-billed duck/Korea/537/2008__H6N1

A/mallard/Italy/208/2000__H5N3

A/pintail/Korea/188/2009__H10N4

A/chicken/Henan/1/2005__H9N2

$�FKLFNHQ�&KLQD�$+�����������BB+�1���њ�

A/mallard/Sweden/95/2005__H7N7

A/chicken/Pakistan/UDL-02/2005__H9N2

A/chicken/Poland/R3248/2007__H5N1

A/mallard/PT/27972-B139/2007__H9N2

A/chicken/Korea/GH2/2007__H9N2

A/duck/Hong Kong/Y280/1997__H9N2

A/duck/India/02CA10/2011__H5N1

A/duck/Kingmen/E322/2004__H6N2

A/wild bird/Korea/A72/2010__H7N7

A/duck/Guizhou/1560/2007__H6N8

A/duck/Vietnam/G119/2006__H3N8

A/chicken/West Bengal/83098/2008__H5N1

A/aquatic bird/Korea/KN-5/2006__H3N8

A/mallard/Italy/4223-2/2006__H5N2

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/duck/Zhejiang/0224-6/2011__H1N2

A/swan/England/AV380-2326/2008__H5N1

A/mallard/Sweden/30/2005__H6N1

A/aquatic bird/India/NIV-17095/2007__H11N1

A/goose/Eastern China/1112/2011__H5N2

A/avian/Japan/8KI0148/2008__H4N2

A/chicken/Guangdong/V/2008__H9N2

A/duck/Yunnan/435/2002__H5N3
A/duck/Shantou/19073/2006__H6N2

A/wild bird/Korea/AG63/2006__H5N2

A/chicken/Henan/2/2004__H9N2

A/chicken/Korea/97/2007__H9N2

A/environment/Hunan/1-70/2007__H9N2

A/mallard/Sweden/65/2002__H10N9

A/turkey/Italy/3337/2004__H7N3

A/environment/Mongolia/1-33/2007__H4N6

A/duck/Wuxi/7/2010__H9N2

A/chicken/Hunan/4246/2005__H9N2

A/duck/Shanghai/08/2001__H5N1

A/wild duck/Shantou/261/2001__H6N2

A/environment/Hunan/3/2011__H5N1

A/duck/Hong Kong/205/1977__H5N3

A/quail/Aichi/4/2009__H7N6

A/chicken/Menofia/CAI39/2010__H5N1

A/spot-billed duck/Korea/447/2011__H7N9

A/aquatic bird/Korea/KN-2/2005__H3N2

A/wild duck/Shantou/992/2000__H2N8

A/chicken/Hebei/C4/2008__H9N2

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/chicken/Taiwan/PF3/2002__H6N1

A/chicken/Korea/1738/2007__H9N2

A/wild bird/Korea/GS26/2006__H4N6

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/duck/Taiwan/4262/2007__H4N6

A/chicken/Hunan/5260/2005__H9N2

A/goose/Guangxi/4289/2005__H5N1

A/whitefronted goose/Netherlands/1/1999__H6N1

A/grey heron/Hong Kong/837/2004__H5N1

A/chicken/Yunnan/nh/2001__H9N2

A/duck/Shantou/9414/2006__H6N2

A/chicken/Hunan/6108/2005__H9N2

A/chicken/Saudi Arabia/EPD-22-01/2002__H9N2

A/wild bird/Korea/A14/2011__H7N9

$�FKLFNHQ�6KDQJKDL�4�����������BB+�1���ћ�

A/duck/Guizhou/1084/2006__H6N2

A/chicken/Guangxi/1032/2005__H9N2

A/chicken/Jiangsu/1/1999__H9N2

A/duck/Korea/A79/2010__H7N7

A/mallard/Netherlands/02/2000__H10N7

A/FPV/Dutch/1927__H7N7

A/chicken/Shandong/02/2010__H9N2

A/duck/Zhejiang/2248/2011__H5N1

A/Peking duck/Wagun/1689-6/1985__H2N3

A/mallard/Korea/822/2010__H7N7

A/quail/Shantou/786/2002__H9N2

A/duck/Vietnam/G32/2008__H11N9

A/chicken/Eastern China/49/2010__H6N6

A/chicken/Hebei/A/2007__H9N2

A/chicken/Fujian/9290/2005__H9N2

A/mallard/Netherlands/5/1999__H2N9

A/chukkar/Shantou/3574/2004__H6N1

A/goose/Guiyang/3422/2005__H5N1

A/mallard/Netherlands/10/1999__H1N8

$�FKLFNHQ�$QKXL��������BB+�1���њ�

A/duck/Beijing/56/2005__H3N8

A/black swan/Yamaguchi/1/2011__H5N1

A/mallard/Netherlands/3/1999__H5N2

A/muscovy duck/Vietnam/LBM229/2012__H5N1
A/duck/Vietnam/OIE-2211/2012__H5N1

A/wild duck/Taiwan/WB499/2004__H4N6

A/chicken/Henan/L1/2002__H9N2

A/turkey/Israel/884/2005__H9N2

A/duck/Zambia/08/2009__H6N2

A/partridge/Shantou/2875/2001__H9N2

A/goose/Guangdong/3/1997__H5N1

A/swine/Italy/29313/2006__H1N1

A/duck/Zhejiang/0611-19/2011__H1N3

$�FKLFNHQ�-LDQJVX�4������BB+�1���ћ�

A/turkey/Italy/4482/1999__H7N1

A/chicken/Shandong/02/2008__H9N2

A/duck/Guangxi/3333/2006__H6N1

A/aquatic bird/Korea/w74/2005__H5N2

A/red crested pochard/Mongolia/1915/2006__H3N6

A/bean goose/Korea/EG16/2006__H5N2

A/duck/Thailand/CU-10507T/2011__H7N4

A/mallard/New Zealand/449-33/2004__H2N3

A/aquatic bird/Korea/w202/2007__H5N2

A/mallard/Jiangxi/227/2003__H6N1

A/England/AV877/1996__H7N7

A/duck/IT/701/2005__H10N7

A/chicken/Korea/895/2005__H9N2

A/chicken/Hubei/wo/2003__H5N1

A/duck/Shantou/1930/2001__H5N1

A/environment/Korea/MHC5-33/2009__H3N8

A/chicken/Hebei/4/2008__H9N2

A/snow goose/Mongolia/1-29/2008__H3N8

A/wild bird/Korea/A323/2009__H10N1

$�FKLFNHQ�7RQJVKDQ�������BB+�1���ћ�

A/chicken/Hong Kong/G9/1997__H9N2

A/chicken/Shandong/lx929/2007__H9N2

A/chicken/Pakistan/UDL-01/2007__H9N2

A/silky chicken/Shantou/6020/2004__H9N2

A/chicken/Shantou/3173/2001__H9N2

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/feces/Hunan/3-91/2007__H9N2

A/mallard/Jiangxi/8264/2004__H6N2

A/duck/Korea/JSM/2010__H7N7

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

A/wild bird/Korea/A13/2010__H10N1

A/duck/Fujian/19/2000__H5N1

$�FKLFNHQ�7DL[LQJ��������BB+�1���њ�

A/mallard/Jiangxi/10668/2005__H6N1

A/chicken/Taiwan/0824/1997__H6N1

A/duck/Western Australia/8057/1984__H4N6

A/chicken/Hong Kong/YU551W_2011_H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/chicken/Hong Kong/NT270/2008__H9N2

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/TSTB28W/2010__H9N2

A/duck/Jiangxi/3096/2009__H7N9

A/duck/Jiangxi/23008/2009__H7N7

A/pheasant/Hong Kong/SF529/2005__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

A/duck/Wenzhou/775/2013__H7N2

A/duck/Yunnan/1282/2007__H11N9

A/duck/Jiangxi/16736/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/pheasant/Hong Kong/HH225/2008__H9N2

A/wild waterfowl/Hong Kong/MPJ1815/2010_H11N9

A/chicken/Hong Kong/TSTB17W/2010__H9N2

A/duck/Guangdong/707/2000__H2N9

A/chicken/Hong Kong/SSP492/2005__H9N2

A/chicken/Hong Kong/SF379/2006__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/duck/Fujian/6326/2010__H7N3

A/chicken/Hong Kong/TSTB25W/2010__H9N2

A/wild duck/Jiangxi/9157/2005__H7N8

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Hong Kong/CSW475/2009__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/goose/Guizhou/829/2012__H10N7

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Jiangxi/9742/2009__H7N3

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Wenzhou/299/2013__H7N7

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/wild duck/Jiangxi/10179/2005__H7N3

A/duck/Jiangxi/3286/2009__H7N9

A/chicken/Hong Kong/YU119/2009__H9N2

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Jiangxi/2369/2010__H7N7

A/chicken/Hong Kong/TC176/2006__H9N2

A/duck/Jiangxi/1717/2003__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/chicken/Hong Kong/TSTA7W/2009__H9N2

A/pheasant/Hong Kong/NT458/2006__H9N2

A/duck/Jiangxi/22330/2009__H7N3

A/chicken/Hong Kong/WF163/2005__H9N2

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/duck/Jiangxi/25186/2009__H7N6

A/duck/Jiangxi/9711/2009__H7N3

A/silkie chicken/Hong Kong/NT400/2005__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/YU341/2008__H9N2

A/chicken/Hong Kong/SSP177W/2009__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�&5$��:�����BB+�1���ћ�

A/chicken/Hong Kong/SSP176/2009__H9N2

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/chicken/Hong Kong/NT211W/2007__H9N2

A/duck/Jiangxi/22537/2012__H11N9

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Hong Kong/YSC82/2008__H9N2

A/duck/Fujian/5476/2008__H7N7

$�SKHDVDQW�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/common teal/Hong Kong/MPD322/2007__H11N9

A/duck/Jiangxi/19521/2009__H7N3

A/duck/Guizhou/1078/2011__H11N9

$�FKLFNHQ�+RQJ�.RQJ�)/�������BB+�1���ћ�

A/silkie chicken/Hong Kong/YU335/2007__H9N2

A/chicken/Hong Kong/TSTB27/2010__H9N2

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/chicken/Wenzhou/323/2013__H7N7

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2������BB+�1���ћ�

A/duck/Jiangxi/3214/2009__H7N9

A/duck/Jiangxi/16769/2010__H7N7

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Hong Kong/YU797/2007__H9N2

A/duck/Fujian/5448/2008__H7N7

A/duck/Fujian/6380/2010__H7N3

A/chicken/Hong Kong/YO151W_2011_H9N2

A/chicken/Hong Kong/FY85/2008__H9N2

A/chicken/Hong Kong/NT286/2007__H9N2

A/duck/Guangdong/455/2000__H3N9

A/chicken/Wenzhou/658/2013__H7N7

A/duck/Jiangxi/3292/2009__H7N9

A/duck/Jiangxi/16285/2010__H7N3

A/duck/Jiangxi/3283/2009__H7N9

A/chicken/Hong Kong/NT406/2006__H9N2

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/3230/2009__H7N9

A/common teal/Hong Kong/MPK630/2009__H10N9

$�FKLFNHQ�+RQJ�.RQJ�)<���:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/chicken/Hong Kong/YU471W/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�)<��:�����BB+�1���ћ�

A/chicken/Hong Kong/HH45/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�)<�:�����BB+�1���ћ�
$�FKLFNHQ�+RQJ�.RQJ�:)�:�����BB+�1���ћ�

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Jiangxi/1775/2003__H7N7

$�FKLFNHQ�+RQJ�.RQJ�++��������BB+�1���ћ�

A/chicken/Hong Kong/TFB130/2006__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/pigeon/Hong Kong/WF255/2007__H9N2

A/chicken/Hong Kong/CSW445W_2011_H9N2

$�VLONLH�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/common teal/Hong Kong/MPM1670/2011__H7N7

$�FKLFNHQ�+RQJ�.RQJ�7&������BB+�1���ћ�

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Hong Kong/SF60/2008__H9N2

A/chicken/Hong Kong/HH181/2007__H9N2

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/chicken/Hong Kong/AP167W/2006__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/YU14/2006__H9N2

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Fujian/6388/2010__H7N3

A/duck/Jiangxi/3190/2009__H7N9

A/duck/Jiangxi/25134/2009__H7N6

A/chicken/Hong Kong/NT155/2008__H9N2

A/chicken/Wenzhou/645/2013__H7N7

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Wenzhou/47/2013__H7N7

A/chicken/Hong Kong/NT449/2007__H9N2

A/pigeon/Wenzhou/559/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�7&�������BB+�1���ћ�

A/pigeon/Hong Kong/YU656/2007__H9N2

A/duck/Jiangxi/3141/2009__H7N9

A/duck/Jiangxi/22041/2008__H4N9

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/duck/Jiangxi/23005/2009__H7N3

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/chicken/Hong Kong/CSW530_2011_H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Wenzhou/678/2013__H7N7

A/duck/Jiangxi/22620/2012__H11N9

A/chicken/Wenzhou/275/2013__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7
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Supplementary Figure 8. Phylogeny of NP gene. a, Maximum likelihood tree 
(n=1,059). b, Time-scaled tree (n=139). Annotation as in Supplementary Figures 2 and 5.
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A/avian/Russia/5354-vac/2005__H5N1

A/duck/Shiga/8/2004__H4N6

A/chicken/Shantou/17139/2005__H9N2

A/chicken/Krasnodar/300/2007__H5N1

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/duck/Shantou/2102/2000__H9N2

A/duck/Korea/334-15/2008__H6N1

A/mallard/Korea/KU683/2008__H5N2

A/Hong Kong/33982/2009__H9N2
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A/chicken/HongKong/FY23/2003__H9N2

A/chicken/Shantou/2402/2004__H9N2

A/chicken/Henan/L3/2008__H9N2

A/duck/Fujian/1695/2005__H6N2

A/pigeon/Hong Kong/FY6/1999__H9N2

A/quail/Shantou/299/2005__H9N2

A/chicken/Hunan/4246/2005__H9N2

A/chicken/Guangdong/V/2008__H9N2

A/goose/Guangxi/1633/2006__H5N1

A/chicken/Cambodia/LC3AL/2007__H5N1

A/duck/Hokkaido/W109/2004__H6N2

A/chicken/Hunan/5260/2005__H9N2

A/gadwall/Altai/1324/2007__H3N8

A/duck/Taiwan/4262/2007__H4N6

A/duck/Thailand/CU-9744C /2010__H7N4

A/duck/Wuxi/7/2010__H9N2

A/aquatic bird/Korea/w125/2006__H5N2

A/blackhead gull/Astrakhan/44/1988__H13N6

A/chicken/Israel/1184/2010__H9N2

A/duck/Guangxi/2140/2006__H6N2

A/chicken/Hunan/4444/2005__H9N2

A/chicken/Shandong/1/2006__H9N2

A/emu/NY/12716/1994__H5N9

A/duck/Guangdong/40/2000__H5N1

A/chicken/Shandong/22/2008__H9N2

A/duck/Vietnam/G30/2008__H11N9

A/wild duck/Korea/CSM20-5/2009__H4N6

A/goose/Hong Kong/437-6/1999__H5N1

A/quail/Shantou/5136/2004__H6N1

A/baikal teal/Xuyi/18/2005

A/quail/Shantou/8002/2004__H6N1

A/common gull/Norway/10_1602/2009__H6N8

A/quail/Shantou/1978/2003__H9N2
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A/common teal/Netherlands/2/2008__H2N3

A/duck/Jiangxi/1742/2003__H7N7

A/chicken/Shanghai/Y2/2008__H9N2

A/chicken/Saudi Arabia/CP7/1998__H9N2

A/duck/Hunan/5152/2005__H5N1

A/wild bird/Korea/AG63/2006__H5N2

A/chicken/Taiwan/0114/2004__H6N1

A/environment/Hunan/1-81/2007__H9N2

A/chicken/Shantou/1690/2000__H9N2

A/aquatic bird/Korea/w121/2006__H5N2

A/partridge/Shantou/22102/2005__H9N2

A/duck/Italy/69238/2007__H1N1

A/mallard/Netherlands/11/2007__H6N5

A/duck/Singapore/F119/3/1997__H5N3

A/mallard/Netherlands/12/2001__H4N2

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/mallard/Jiangxi/42/2011__H9N2

A/chicken/Italy/330/1997__H5N2

A/turkey/Italy/8912/2002__H7N3

A/chicken/Hunan/2536/2005__H9N2

A/duck/Hokkaido/24/2002__H11N9

A/quail/Shantou/7397/2004__H9N2

A/wild bird/Korea/8G50/2005__H3N8
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A/gadwall/Altai/1326/2007__H3N8

A/chicken/Shandong/lx1023/2007__H9N2

A/turkey/Italy/3185/1999__H7N1

A/environment/Mongolia/1-51/2007__H7N7

A/quail/Egypt/113413v/2011__H9N2

A/chicken/Vietnam/OIE-0056/2012__H9N2

A/duck/Shantou/7904/2006__H6N2

A/pheasant/Ireland/PV18/1997__H9N2

A/feces/Hunan/3-91/2007__H9N2

A/swine/Taizhou/5/2008__H9N2

A/chicken/Fujian/10308/2005__H9N2

A/pheasant/Hong Kong/FY479/2000__H6N1

A/chicken/Shandong/02/2010__H9N2

A/chukkar/Shantou/22116/2005__H9N2

A/partridge/Shantou/6004/2004__H9N2

A/mallard/Czech Republic/15902-23K/2009__H6N2

A/chicken/Indonesia/CDC24/2005__H5N1

A/partridge/Shantou/6266/2004__H9N2

A/aquatic bird/Korea/w54/2005__H5N2

A/duck/Malaysia/F189/2004__H5N2

A/duck/Yunnan/1330/2007__H6N6

A/duck/Hunan/491/2005__H6N2

A/duck/Korea/S10/2003__H3N2

A/mallard/Sweden/30/2005__H6N1

A/mallard/Italy/250/2002__H7N1

A/duck/Yunnan/435/2002__H5N3

A/mallard/Italy/4223-2/2006__H5N2

A/chicken/West Bengal/83098/2008__H5N1

A/turkey/England/1963__H7N3

A/turkey/Israel/884/2005__H9N2

A/duck/Henan/1647/2006__H5N1

A/quail/Nanchang/2-0460/2000__H9N2

A/duck/Hokkaido/343/2000__H6N2

A/mallard/Sweden/95/2005__H7N7

A/chicken/Suphanburi/NIAH108192/2005__H5N1

A/mallard/Netherlands/02/2000__H10N7

A/duck/Beijing/31/2005__H9N2

A/goose/Leipzig/187-7/1979__H7N7

A/silky chicken/Shantou/459/2005__H9N2

A/mallard/New Zealand/449-68/2004__H1N2

A/peregrine falcon/Hong Kong/1143/2007__H5N1

A/wild duck/Shantou/261/2001__H6N2

A/environment/Korea/MHC5-33/2009__H3N8
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A/chicken/Shandong/1/2004__H9N2

A/ruddy shelduck/Mongolia/1-26/2007__H3N8
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A/duck/Guangxi/1074/2006__H6N2

A/goose/Nigeria/08RS848-56/2007__H5N1

A/duck/Guangxi/2291/2004__H5N1

A/partridge/Shantou/1297/2004__H6N1

A/chicken/Hunan/6108/2005__H9N2

A/duck/Fujian/2854/2006__H6N6

A/wild duck/Korea/SH5-26/2008__H4N6

A/partridge/Shantou/2875/2001__H9N2

A/Hong Kong/35820/2009__H9N2

A/garganey/Altai/1216/2007__H3N6

A/chicken/Korea/01310/2001__H9N2

A/duck/Siberia/391/2001__H4N6

A/baikal teal/Xianghai/426/2011__H5N2

A/quail/Shantou/786/2002__H9N2

A/chicken/Shandong/02/2008__H9N2

A/chicken/Hong Kong/258/1997__H5N1

A/environment/Hunan/1-35/2007__H5N1

A/wild duck/Korea/PSC6-1/2009__H4N6

A/duck/Shantou/2798/2006__H6N6

A/duck/Hong Kong/22A/1976__H3N3

A/quail/Hong Kong/YU421/2002__H6N1

A/canvasback/Mongolia/2-69/2007__H10N6

A/chicken/Hebei/0822/2007__H9N2

A/Guizhou/1/2009__H5N1

A/duck/Beijing/MG0617/2005__H9N2

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/chicken/Taiwan/2838V/2000__H6N1

A/wild bird/Korea/A323/2009__H10N1

A/white-fronted goose/Mongolia/1-125/2008__H3N8

A/duck/Guizhou/2773/2006__H6N2

A/duck/Hong Kong/380.5/2001__H5N1

A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/guinea fowl/Shantou/6302/2004__H6N1

A/chicken/Taiwan/A703-1/2008__H5N2

A/common teal/Netherlands/2/2005__H6N8

A/chicken/Mangarai-NTT/BPPV6/2004__H5N1

A/chicken/Shandong/B4/2007__H9N2

A/quail/Shantou/4106/2005__H6N2

A/pheasant/Shantou/7503/2004__H6N2

A/quail/Shantou/13425/2005__H9N2

A/aquatic bird/Korea/CN5/2009__H6N5

A/environment/Xinjiang/6/2009__H5N1

A/mallard/Korea/1041/2010__H10N8

A/duck/Hong Kong/205/1977__H5N3

A/quail/Shantou/6806/2004__H6N1

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/duck/Potsdam/1402-6/1986__H5N2

A/spot-billed duck/Korea/447/2011__H7N9

A/chukkar/Shantou/795/2004__H6N1

A/duck/India/02CA10/2011__H5N1

A/duck/Potsdam/2216-4/1984__H5N6
A/mallard/Italy/36/2002__H5N3

A/canvasback/Xianghai/428/2011__H5N2

A/chicken/Hebei/LC/2008__H9N2

A/wild bird/Korea/GS26/2006__H4N6

A/avian/Japan/8KI0135/2008__H6N5

A/chicken/Hubei/01/1999__H9N2

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/duck/Guangdong/07/2000__H5N1

A/cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/duck/Vietnam/OIE-0068/2012__H11N3

A/duck/Zhejiang/10/2011__H7N3

A/chukkar/Shantou/6288/2004__H9N2

A/wild duck/Shantou/311/2001__H6N9

A/duck/Taiwan/0526/1972__H6N1

A/mallard/Netherlands/37/2008__H2N3

A/chicken/Hebei/706/2005__H5N1

A/chicken/Pakistan/UDL-02/2006__H9N2

A/wild bird/Korea/A72/2010__H7N7

A/duck/Shantou/2030/2000__H9N1
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A/wild duck/Shantou/992/2000__H2N8

A/pheasant/Shantou/17033/2005__H9N2

A/aquatic bird/Korea/CN9/2009__H6N8

A/quail/Shantou/243/2000__H9N2

A/chicken/Shandong/lx929/2007__H9N2

A/duck/Taiwan/3353/2007__H4N6

A/goose/Italy/296426/2003__H1N1

A/Anas crecca/Spain/1460/2008__H7N9

A/chicken/Emirates/R66/2002__H9N2

A/duck/Fujian/3264/2007__H6N6

A/chicken/Henan/L1/2002__H9N2

A/chicken/Shandong/SG1/2009__H9N2

A/duck/Fujian/4125/2005__H6N2

A/quail/Shantou/22124/2005__H6N1

A/chicken/Shandong/FX/2009__H9N2

A/duck/Zhejiang/2245/2011__H5N1

A/quail/Thailand/CU-J2882/2009__H7N1

A/duck/Korea/U14-1/2007__H3N2

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/chukkar/Shantou/89/2005__H6N1

A/chicken/Shanghai/2/2002__H9N2

A/mallard/Czech Republic/15902-18K/2009__H11N9

A/silky chicken/Shantou/6020/2004__H9N2

A/quail/Shantou/15892/2005__H9N2

A/mallard/Sweden/51/2005__H2N3

A/chicken/Menofia/CAI39/2010__H5N1

A/goose/Czech Republic/1848-K9/2009__H7N9

A/duck/Shantou/18088/2006__H6N6

A/chicken/Israel/1304/2003__H9N2

A/aquatic bird/Korea/w221/2007__H5N2

A/duck/Hokkaido/W23/2007__H3N8

A/wild bird/Korea/A330/2009__H7N7

A/quail/Hong Kong/FB801/2001__H6N1

A/avian/Japan/8KI0195/2008__H6N8

A/chicken/Korea/50/2006__H9N2

A/pheasant/Shantou/114/2005__H6N1

A/duck/Victoria/512/2007__H7N6

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/duck/Yokohama/aq10/2003__H5N1

A/duck/Fujian/19/2000__H5N1

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/mallard/Italy/299/2005__H7N7

A/chicken/Shantou/22054/2005__H9N2

A/duck/Zhejiang/0611-3/2011__H1N3

A/chicken/Zhejiang/607/2011__H9N2
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A/mallard/Jiangxi/12147/2005__H6N2

A/aquatic bird/Korea/w16/2005__H5N3

A/mallard/New Zealand/1365-355/2005__H7N7

A/pheasant/Shantou/1578/2005__H9N2

A/chicken/Hunan/3369/2005__H9N2

A/environment/Mongolia/1-33/2007__H4N6

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

A/quail/Aichi/4/2009__H7N6

A/chicken/Iran/11T/1999__H9N2

A/environment/Hunan/3/2011__H5N1

A/pheasant/Hong Kong/SH39/1999__H6N1

A/mallard/Netherlands/29/2010__H2N3

A/swine/Shandong/w4/2003__H9N2

A/duck/Fujian/8349/2007__H6N6

A/wild duck/Korea/CSM4-12/2009__H5N1

A/quail/Shantou/5011/2005__H9N2

A/Eurasian wigeon/Netherlands/3/2005__H9N2

A/pintail/Korea/1173/2009__H7N7

A/quail/Shantou/3143/2005__H9N2

A/goose/Guangdong/1/1996__H5N1

A/goose/Guangxi/224/2006__H5N1

A/partridge/Shantou/3936/2004__H6N1

A/bird/Guangxi/63/2005__H9N2

A/goose/Czech Republic/1848-T14/2009__H7N9

A/mallard/France/06964/2006__H5N3

A/wild duck/Shantou/19988/2000__H4N9

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/chukkar/Shantou/6865/2004__H6N1
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A/quail/Shantou/4606/2004__H6N1

A/swan/Czech Republic/5416/2011__H7N7

A/black-billed magpie/Guangxi/29/2005__H9N2

A/duck/Zhejiang/213/2011__H5N1

A/chicken/Rostov/22-1/2007__H5N1

A/chicken/Taiwan/1205/2001__H6N1

A/quail/Shantou/2614/2004__H6N1

A/duck/South Africa/1233A/2004__H4N8

A/duck/Guangdong/E1/2012__H10N8

A/black-headed gull/Sweden/5/1999__H16N3

A/chicken/Hong Kong/NT142/2003__H9N2

A/chicken/Shantou/1205/2001__H9N2

A/partridge/Shantou/3811/2002__H9N2

A/pintail/Mongolia/2-65/2007__H3N8

A/chukkar/Shantou/13393/2005__H6N1
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A/whooper swan/Mongolia/1-14/2007__H3N8

A/duck/Guangdong/W12/2011__H3N2

A/chicken/Taiwan/PF3/2002__H6N1

A/swan/Hokkaido/51/1996__H5N3

A/duck/Hokkaido/279/2006__H4N6

A/duck/Beijing/56/2005__H3N8

A/chicken/Guangxi/1032/2005__H9N2

A/chicken/Vietnam/NCVD-21/2007__H5N1

A/duck/Vietnam/G32/2008__H11N9

A/duck/Guangxi/3574/2006__H6N2

A/mallard/Jiangxi/227/2003__H6N1

A/duck/Guangxi/1248/2006__H6N2

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/chicken/Hebei/Y2/2009__H9N2

A/mallard/Netherlands/12/2000__H7N3

A/chicken/Shandong/HY/2009__H9N2

A/chicken/Beijing/3/1999__H9N2

A/duck/Guangxi/912/2008__H4N2

A/pigeon/Nanchang/9-058/2000__H3N3

A/quail/Aichi/6/2009__H7N6

A/duck/Shantou/4534/2001__H6N2

A/Shandong/1/2009__H5N1

A/swine/Guangxi/8/2007__H9N2

A/goose/Eastern China/1112/2011__H5N2

A/chicken/Hebei/4/2008__H9N2

A/aquatic bird/Korea/KN-5/2006__H3N8

A/mallard/Jiangxi/6285/2004__H6N8

A/quail/Shantou/6794/2004__H9N2

A/chicken/Italy/5093/1999__H7N1

A/partridge/Shantou/5028/2004__H6N1

A/goose/Shantou/2086/2006__H5N1

A/herring gull/Sarma/51/2006__H6N1

A/goose/Guangxi/345/2005__H5N1

A/duck/Zhejiang/2248/2011__H5N1

A/wild duck/Shantou/2395/2001__H6N2

A/pekin duck/Korea/LBM1354/2006__H3N2

A/chicken/Afghanistan/1573-7/2006__H5N1

A/chukkar/Shantou/20741/2005__H6N2

A/wild duck/Shantou/1651/2000__H6N2

$�FKLFNHQ�)XMLDQ�*������BB+�1���ћ�

A/duck/Zhejiang/2/2011__H7N3

A/mallard/Netherlands/3/1999__H5N2
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A/chukkar/Shantou/6282/2004__H6N1

A/guinea fowl/Shantou/630/2005__H9N2

A/chukkar/Hong Kong/SF164/2003__H6N1

A/quail/Shantou/9399/2005__H6N2

A/whitefronted goose/Netherlands/1/1999__H6N1

A/chicken/Pakistan/UDL-01/2008__H9N2

A/goose/Guangxi/1458/2006__H5N1

A/ostrich/South Africa/9508103/1995__H9N2

A/chicken/Yunnan/nh/2001__H9N2

A/duck/Zhejiang/0611-21/2011__H1N3

A/duck/Hunan/177/2005__H6N1
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A/chukkar/Shantou/3322/2004__H6N1

A/chicken/Fujian/9752/2005__H9N2

A/chukkar/Shantou/4536/2004__H6N1

A/duck/Zhejiang/0611-17/2011__H1N3

A/duck/Korea/DY97/2007__H4N3

A/swan/England/AV380-2326/2008__H5N1

A/chicken/Pakistan/UDL-01/2007__H9N2

A/duck/Shantou/12560/2005__H9N2

A/goose/Guiyang/3422/2005__H5N1

A/chukkar/Shantou/6571/2004__H9N2

A/wild duck/Shantou/5769/2004__H6N2

A/environment/Guizhou/9/2009__H5N1

A/duck/Jiangxi/1814/2003__H7N7

A/Indonesia/CDC1032T/2007__H5N1

A/mallard/Jiangxi/45/2011__H9N2

A/chicken/Shanghai/1/2001__H9N2
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A/duck/Guizhou/1560/2007__H6N8

A/duck/Hokkaido/27/2011__H3N8

A/chicken/Guangxi/55/2005__H9N2

A/teal/Italy/3931-38/2005__H5N2

A/wild duck/Taiwan/WB764/2005__H4N6

A/canine/Guangdong/1/2006__H3N2

A/chicken/Germany/R3234/2007__H5N1

A/pelican/Zambia/13/2009__H9N1

A/muscovy duck/Vietnam/LBM229/2012__H5N1

A/aquatic bird/Korea/w222/2007__H5N2

A/gull/Moscow/3100/2006__H6N2

A/aquatic bird/India/NIV-17095/2007__H11N1

A/environment/Hong Kong/437-8/1999 __H5N1

A/mallard/Gloucestershire/PD374/1985__H10N4

A/duck/Shantou/5808/2005__H6N2

A/duck/Hokkaido/167/2007__H5N3

A/chicken/Vietnam/133/2004__H5N1

A/quail/Shantou/19506/2005__H9N2

A/duck/Shantou/168/2007__H6N8

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/Eurasian wigeon/Netherlands/4/2007__H10N1

A/duck/Taiwan/5568/2006__H4N6

A/mallard/Sweden/58112/2006__H2N2

A/chukkar/Shantou/2113/2004__H6N1

A/duck/Victoria/4/1980__H4N6

A/silky chicken/Shantou/2131/2005__H9N2

A/pintail/Aomori/1130/2008__H1N3

A/duck/Shantou/83/2000__H6N2
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A/quail/Thailand/CU-332/2006__H5N1

A/duck/Primorie/2633/2001__H5N3

A/chicken/Italy/322/2001__H7N1

A/mallard/Sweden/113/2002__H2N1

A/chicken/Fujian/8341/2005__H9N2

A/chicken/Korea/S4/2003__H9N2

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/wild bird/Korea/A14/2011__H7N9

A/chicken/Korea/KNUSWR09/2009__H9N2

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/mallard/PT/27972-B139/2007__H9N2

A/Baers pochard/HuNan/414/2010__H7N1

A/chicken/Taiwan/0408/2002__H6N1
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A/mallard/Berlin/452-6/1980__H2N3

A/mallard/Korea/822/2010__H7N7

A/turkey/Italy/3337/2004__H7N3

A/duck/Guangxi/1157/2006__H6N2

A/quail/Shantou/21605/2005__H9N2

A/duck/Italy/281904/2006__H1N1

A/wild bird/Korea/L60-2/2008__H5N2

A/pheasant/Shantou/21583/2005__H9N2

A/pheasant/Shantou/7814/2004__H9N2

A/chicken/Zhejiang/HJ/2007__H9N2

A/chicken/Hong Kong/CSW291/2003__H9N2

A/mallard/New Zealand/449-33/2004__H2N3

A/quail/Wuxi/7/2010__H9N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

A/spot-billed duck/Korea/546/2008__H6N1

A/duck/Hunan/795/2002__H5N1

A/chicken/Hong Kong/CSW153/2003__H9N2

A/northern lapwing/Mongolia/2-66/2007__H4N6

A/chicken/Guangxi/1428/2005__H9N2

A/wild duck/Korea/CSM4-28/2010__H4N6

A/chicken/Assam/140203/2008__H5N1
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A/duck/Vietnam/G119/2006__H3N8

A/chicken/Hong Kong/220/1997__H5N1

A/duck/Vietnam/OIE-2236/2012__H5N1

A/duck/Zambia/08/2009__H6N2

A/duck/Korea/LPM09/2004__H3N2

A/duck/Victoria/1992__H3N8

A/chicken/Laos/P0130/2007__H5N1

A/duck/Fujian/2018/2007__H6N6

A/mallard/Sweden/7/2003__H10N8

A/duck/Czechoslovakia/1956__H4N6

A/teal/Egypt/912908/2005__H10N7

A/duck/Hubei/wp/2003__H5N1

A/ostrich/South Africa/AI2114/2011__H5N2

A/wild bird/Korea/A331/2009__H7N7

A/chukkar/Shantou/1201/2004__H6N1

A/chicken/Guangdong/21/2002__H9N2

A/duck/NZL/41/1984__H1N2

A/goose/Zambia/09/2009__H11N9

A/duck/Shantou/2088/2001__H9N2

A/chicken/Korea/97/2007__H9N2

A/aquatic bird/Korea/w202/2007__H5N2
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A/duck/Eastern China/31/2004__H6N2

A/aquatic bird/Korea/w230/2007__H5N2

A/duck/Vietnam/LBM300/2012__H10N2
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A/chicken/Zibo/L2/2008__H9N2

A/duck/Zhejiang/0611-8/2011__H1N3

A/duck/Zhejiang/3/2002__H9N2

A/duck/Guangxi/GXd-2/2010__H6N2

A/duck/Jiangxi/5748/2006__H6N2

A/chicken/Hebei/0617/2007__H9N2

A/wild bird/Korea/YJ117/2007__H4N6

A/swine/Hebei/012/2008__H9N2

A/chicken/Israel/375/2007__H9N2

A/duck/Zhejiang/12/2011__H7N3

A/chukkar/Shantou/1530/2005__H6N1

A/partridge/Shantou/4650/2004__H6N1

A/mute swan/Aktau/1460/2006__H5N1

A/goose/Guangxi/4289/2005__H5N1

A/wild duck/Korea/UP122/2007__H1N1

A/wild bird/Korea/5-77/2005__H7N8

A/duck/Zhejiang/52/2000__H5N1

A/turkey/Italy/1980__H5N2

A/duck/Korea/460-5/2008__H6N2

A/Pacific black duck/Western Australia/4045/1980__H6N5

A/black-headed gull/Sweden/1/2005__H13N8

A/chicken/Hebei/7/2008__H9N2

A/duck/Hong Kong/819/1980__H5N3

A/goose/Guangdong/3/1997__H5N1

A/chicken/Hebei/C6/2007__H9N2

A/guinea fowl/Shantou/20773/2005__H6N1

A/duck/Zhejiang/0611-19/2011__H1N3

A/duck/Mongolia/149/2003__H10N5

A/chicken/Dubai/338/2001__H9N2

A/blackhead gull/Astrakhan/458/1985__H13N6

A/softbil l/California/33445-136/1992__H7N1

A/wild duck/Korea/CW09/2005__H1N1

A/Shanghai/1/2013__H7N9

A/duck/Hokkaido/W5/2004__H4N6

A/chicken/Victoria/1/1985__H7N7

A/environment/Hunan/1-18/2007__H9N2

A/duck/Guangxi/1533/2007__H6N2

A/chicken/Shantou/4726/2004__H9N2

A/gadwall/Altai/1202/2007__H5N2

A/chicken/Shantou/22504/2005__H9N2

A/quail/Shantou/11195/2005__H9N2

A/chicken/Hubei/wo/2003__H5N1

A/chicken/Guangdong/191/2004__H5N1

A/mallard/Sweden/50/2002__H3N8

A/environment/Hunan/1-70/2007__H9N2

A/green-winged teal/Xianghai/430/2011__H5N2

A/mallard/Netherlands/5/1999__H2N9

A/Duck/Nanchang/2-0485/2000__H2N9

A/chicken/Shandong/1/2008__H9N2

A/duck/Mongolia/47/2001__H7N1

$�FKLFNHQ�<RQJFKHQJ�������BB+�1���ћ�

A/duck/Fujian/4224/2007__H6N6

A/chicken/Nigeria/08VIR4337-343/2008__H5N1

A/duck/Zhejiang/0611-24/2011__H1N3

A/black swan/Yamaguchi/1/2011__H5N1

A/goose/Hong Kong/w355/1997__H5N1

A/chicken/Eastern China/43/2007__H6N2

A/mallard/Potsdam/178-6/1983__H2N2

A/duck/Korea/JSM/2010__H7N7

A/aquatic bird/Korea/w161/2007__H5N2

A/chicken/Korea/895/2005__H9N2

A/gray teal/Australia/2/1979__H4N4

A/duck/Guangxi/1598/2005__H6N2

A/chicken/Taiwan/0824/1997__H6N1

A/pheasant/Shantou/113/2005__H6N1

A/Anhui/1/2013__H7N9

A/teal/Chany/7119/2008__H15N4

A/wild bird/Korea/A01/2011__H10N4

A/chicken/Zibo/B1/2008__H9N2

A/quail/Shantou/1912/2001__H9N2

A/quail/Shantou/20787/2005__H9N2

A/chicken/Shandong/BD/2008__H9N2

A/migratory duck/Jiang Xi/8624/2004__H6N2

A/duck/Nanjing/1102/2010__H4N8

A/mallard/Jiangxi/8264/2004__H6N2

A/chicken/Hebei/L1/2006__H9N2

A/duck/Taiwan/WB239/2003__H6N1

A/chicken/Pakistan/UDL-02/2005__H9N2

A/environment/Korea/W150/2006__H5N1

A/chicken/Hong Kong/739/1994__H9N2

A/wild duck/Taiwan/WB1364/2007__H4N6

A/duck/Zhejiang/224/2011__H5N1

A/pheasant/Shantou/11551/2005__H9N2

A/chicken/Shantou/9909/2005__H9N2

A/duck/Hokkaido/69/2000__H5N3

A/duck/Shanghai/37/2002__H5N1

A/turkey/England/N28/1973__H5N2

A/duck/Hokkaido/W268/2005__H6N1

A/snow goose/Mongolia/1-44/2008__H3N8

A/Anas querquedula/Astrakhan/3091/2002__H4N8

A/chicken/Brescia/1902__H7N7

A/chicken/Hunan/2903/2005__H9N2

A/canine/Korea/01/2007__H3N2
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A/environment/Hunan/2-84/2007__H9N2
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A/duck/Victoria/1976__H7N7

A/duck/Hubei/126/1985__H7N8
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A/chicken/Henan/1/2003__H9N2

A/duck/Nanchang/1749/1992__H11N2

A/teal/Italy/3812/2005__H5N3

A/chicken/Kuwait/KISR9/2007__H5N1

A/bean goose/Korea/EG16/2006__H5N2

A/feces/Hunan/2-28/2007__H9N2

A/partridge/Shantou/4648/2004__H9N2

A/avian/Israel/543/2008__H10N7

A/chicken/Shantou/4059/2002__H5N1

A/duck/Zhejiang/2243/2011__H5N1

A/chukkar/Shantou/3182/2004__H6N1

A/mallard/Jiangxi/10071/2005__H6N1

A/duck/Korea/A79/2010__H7N7

A/mallard/Sweden/103/2005__H2N9

A/quail/Shantou/7731/2004__H9N2

A/wild bird/Korea/A4/2011__H7N3

A/pochard/Buryatiya/1941/2000__H4N6

A/chicken/Shantou/99/2004__H9N2

A/FPV/Dutch/1927__H7N7

A/duck/France/080036/2008__H5N1

A/mallard/Czech Republic/15307-17/2008__unknown

A/chicken/Poland/R3248/2007__H5N1

A/duck/Eastern China/1/2008__H6N1

A/duck/Jiangxi/1786/2003__H7N7

A/chicken/Eastern China/49/2010__H6N6

A/quail/Shantou/1820/2000__H9N2

A/Vietnam/UT31394II/2008__H5N1

A/Shanghai/2/2013__H7N9

A/Netherlands/219/2003__H7N7

A/duck/Altai/1285/1991__H5N3

A/duck/Shantou/19073/2006__H6N2

A/turkey/Ireland/1378/1983__H5N8

A/chicken/Henan/62/2000__H9N2

A/duck/Zambia/02/2008__H6N2

$�FKLFNHQ�6KDQGRQJ�6*������BB+�1���њ�

Achicken/Hong Kong/YU463/2003__H9N2

A/chukkar/Shantou/5651/2004__H6N1

A/teal/Germany/WV632/2005__H5N1

A/duck/Vietnam/NCVD-34/2007__H5N1

A/wild bird/Korea/A3/2011__H7N9
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A/chicken/China/Guangxi17/2000__H9N2

A/chicken/Shantou/20817/2005__H9N2
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A/duck/Korea/SH0904/2009__H9N2

A/duck/Victoria/2853/2003__H4N8

A/duck/Thailand/CU-7518C/2010__H3N8

A/Netherlands/127/2003__H7N7

A/chicken/Beijing/20/2006__H9N2

A/wild duck/Korea/HDR02/2005__H1N1

A/chicken/Scotland/1959__H5N1

A/chicken/Korea/HC09/2009__H9N2

A/chicken/Beijing/1/2006__H9N2
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A/chicken/Guangdong/56/2001__H9N2

A/duck/Korea/276-7/2008__H6N2

A/duck/Korea/Asan6/2006__H5N1

A/chicken/Guangxi/4745/2005__H9N2

A/chicken/Yunnan/5653/2003__H9N2

A/whistling swan/Shimane/468/1988__H10N4

A/chicken/Henan/1/2002__H9N2

A/goose/Guiyang/337/2006__H5N1

A/partridge/Shantou/2672/2004__H6N1

A/duck/Korea/S23/2004__H9N2

A/chicken/Guangxi/521/2005__H9N2

A/quail/Shantou/887/2005__H6N1

A/hooded crane/Kagoshima/4612J008/2010__H5N1

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/chicken/Sichuan/5/1997__H9N2

A/pintail/Korea/188/2009__H10N4

$�FKLFNHQ�$QKXL�+)�����BB+�1���ћ�

A/chicken/Shandong/WL/2009__H9N2

A/chicken/Germany/R28/2003__H7N7

A/chicken/Taiwan/A342/2005__H6N1

A/turkey/Italy/2685/2003__H7N3

A/mallard/Czech Republic/12652/2007__H4N6

A/chicken/Liaoning/A-1/2007__H5N1

A/duck/Zhejiang/11/2011__H7N3

A/chicken/Shandong/1/1999__H9N2

A/wild duck/Korea/SH60/2004__H1N1

A/open-billed stork/Nakhonsawan/BBD3616M/2005__H5N1

A/duck/Fujian/1804/2007__H6N6

A/mallard/Netherlands/58/2008__H2N3

A/duck/Korea/SH0909/2009__H9N2

A/spot-billed duck/Korea/537/2008__H6N1

A/duck/Jiangxi/1760/2003__H7N7

A/duck/Italy/4609/2003__H7N2

A/domestic mallard/Korea/HP71/2007__H3N6

A/duck/Shantou/4610/2003__H5N1

A/duck/Zhejiang/5/2011__H3N3

A/England/AV877/1996__H7N7

A/duck/United Kingdom/1/1956__H11N6

A/chicken/Fujian/5214/2005__H9N2

A/duck/Shantou/5104/2004__H6N2

A/chicken/Hong Kong/17/1977__H6N1

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

A/duck/Western Australia/8346/1987__H4N6

A/duck/Shantou/6089/2006__H6N2

A/shorebird/Korea/S46/2006__H4N6

A/duck/Vietnam/37/2007__H5N1

A/duck/Shantou/9414/2006__H6N2

A/mallard/Altai/1208/2007__H3N6

A/chicken/Shandong/12/2008__H9N2

A/duck/Korea/GJ74/2007__H3N1

A/chicken/Taiwan/0204/2005__H6N1

A/duck/Hokkaido/13/2000__H9N2

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/chicken/Vietnam/28/2003__H5N1

A/turkey/Suzdalka/12/2005__H5N1

A/duck/Korea/A112/2010__H7N7

A/duck/Shanghai/08/2001__H5N1

A/chicken/Korea/GH2/2007__H9N2

A/silky chicken/Shantou/7790/2004__H9N2

A/duck/Eastern China/5/2009__H6N6

A/duck/Zhejiang/0611-15/2011__H1N3

A/chicken/Fujian/10954/2005__H9N2

A/duck/Suphanburi/AI157/2005__H6N1

A/Peking duck/Wagun/1689-6/1985__H2N3

A/chicken/Bhutan/248015/2010__H5N1

A/pink-footed goose/Netherlands/1/2006__H9N2
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A/wild bird/Korea/A13/2010__H10N1

A/turkey/Italy/977/1999__H7N1

A/chicken/Shantou/19465/2005__H9N2

A/avian/Japan/8KI0150/2008__H3N8

A/chicken/Fujian/9104/2005__H9N2

A/grey heron/Hong Kong/837/2004__H5N1

A/duck/Eastern China/50/2002__H6N8

A/duck/Jiangsu/1/2002__H9N2

A/aquatic bird/Korea/347/2008__H5N2

A/mallard/Rugen/27-6/1980__mixed

A/chicken/New South Wales/327/1997__H7N4

A/aquatic bird/Korea/CN17/2009__H6N2

A/duck/Hong Kong/273/1978__H2N2

A/wild duck/Shantou/1737/2000__H6N8

A/pigeon/Shanghai/S1069/2013__H7N9

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/chicken/Fujian/11488/2005__H9N2

A/partridge/Shantou/3201/2004__H6N1

A/little egret/Hong Kong/8550/2007__H5N1
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A/duck/Vietnam/OIE-3241/2012__H3N8

A/turkey/England/1969__H3N2

A/quail/Shantou/2766/2004__H6N1

A/chicken/Shandong/ZB/2007__H9N2

A/duck/Thailand/CU-10507T/2011__H7N4

A/great black-backed gull/Newfoundland/296/2008__H13N2
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A/mallard/Korea/1203/2010__H10N8

A/duck/Korea/LPM36/2005__H3N6
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A/duck/Fujian/FQ2/2007__H9N2

A/duck/Vietnam/OIE-2747/2012__H3N8

A/duck/Hokkaido/18/2000__H10N4

A/duck/Kingmen/E322/2004__H6N2

A/quail/Shantou/5017/2005__H6N2

A/chicken/Jiangsu/1/1999__H9N2

A/duck/Guangxi/288/2006__H5N1

A/duck/Taiwan/wb1-30-2YLF/HA2/1999__H4N6

A/shorebird/Delaware Bay/424/2007__H13N9

A/domestic green-winged teal/Hunan/2036/2007__H3N6

A/quail/Shantou/493/2005__H9N2

A/turkey/Italy/4482/1999__H7N1

A/ostrich/Nigeria/08RS848-84/2007__H5N1

A/quail/Hong Kong/G1/1997__H9N2

A/duck/Shantou/1930/2001__H5N1

A/duck/Hong Kong/3461/1999__H6N1

A/duck/Western Australia/8057/1984__H4N6

A/duck/Hong Kong/Y280/1997__H9N2

A/chicken/Taiwan/na3/1998__H6N1

A/whistling swan/Shimane/580/2002__H5N3

A/mallard/Korea/L08-8/2008__H6N1

A/wild duck/Taiwan/WB499/2004__H4N6

A/chicken/Henan/1/2005__H9N2

A/duck/Hokkaido/5/1977__H3N2

A/gadwall/Altai/1325/2007__H3N8

A/Mongolian gull/Mongolia/401/2007__H13N6

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Shanghai/F/1998__H9N2

A/chicken/Hong Kong/G9/1997__H9N2

$�FKLFNHQ�;LDQJVKXL�������BB+�1���њ�

A/duck/Thailand/AY-354/2008__H3N2

A/duck/Jiangxi/4981/2007__H6N2

A/duck/Hokkaido/W59/2004__H8N4

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/environment/Hunan/5-32/2007__H5N1

A/chicken/Shantou/14907/2005__H9N2

A/Indonesia/CDC634P/2006__H5N1

A/chicken/Egypt/083/2008__H5N1

A/tern/Australia/752/1975__H11N9

A/duck/Mongolia/596/2001__H5N3

A/aquatic bird/Korea/CN-3/2005__H3N1

A/mallard/Korea/5-80/2005__H7N8

A/migratory duck/Hong Kong/MP2437/2003__H6N1

A/chicken/Germany/N/1949__H10N7

A/duck/Hokkaido/49/1998__H9N2

A/Hong Kong/3239/2008__H9N2

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/mallard/Denmark/64650/2003__H5N7

A/spot-billed duck/Jiangxi/37/2011__H9N2

A/mallard/New Zealand/449-93/2004__mixed

A/chicken/Israel/883/2008__H9N2

A/mallard/Netherlands/42/2006__H11N9
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A/chicken/Hunan/5700/2005__H9N2

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/chicken/Hebei/A/2007__H9N2

A/duck/Taiwan/wb1-25-1TNF/1999__H4N6

A/chicken/India/IVRI-0011/2011__H9N2

A/turkey/Italy/4426/2000__H7N1
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A/mallard/Sweden/S90735/2003__H7N7

A/duck/Fujian/12035/2005__H6N6

A/mallard/Jiangxi/38/2011__H9N2

A/Hangzhou/1/2013__H7N9
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A/duck/Shantou/2471/2002__H6N2

A/Guangxi/1/2008__H5N1

A/quail/Shantou/8993/2005__H9N2

A/chicken/Taiwan/ns2/1999__H6N1

A/quail/Shantou/687/2005__H6N1

A/chicken/Henan/1.2/2008__H9N2

A/chicken/Hebei/C4/2008__H9N2

A/duck/IT/701/2005__H10N7

A/wild bird/Korea/A9/2011__H7N9

A/duck/Siberia/272PF/1998__H13N6

A/duck/Eastern China/40/2007__H6N2

A/duck/Ukraine/1/1963__H3N8

A/duck/Shantou/3371/2006__H6N2
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A/guinea fowl/Shantou/6042/2004__H6N1

A/duck/Guangxi/392/2006__H5N1

A/chicken/Guangdong/10/2000__H9N2

A/duck/Vietnam/OIE-2211/2012__H5N1

A/environment/Hunan/5-38/2007__H9N2

A/Bangladesh/3233/2011__H5N1
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Supplementary Figure 9. Phylogeny of M gene. a, Maximum likelihood tree 
(n=1,150). b, Time-scaled tree (n=114). Annotation as in Supplementary Figures 2 and 5.

Novel
H7N9

WZ-Ck-
H7N7

A/chicken/Wenzhou/89/2013__H7N7

A/common teal/Hong Kong/MPM1740/2011__H7N7

A/chicken/Wenzhou/331/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/pigeon/Hong Kong/YU656/2007__H9N2

A/chicken/Hong Kong/NT270/2008__H9N2

A/chicken/Hong Kong/WF4/2007__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/wild duck/Jiangxi/19615/2009__H7N8

A/wild duck/Guangdong/520/2001__H1N9

A/duck/Jiangxi/3141/2009__H7N9

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Hong Kong/WF163/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2������BB+�1���ћ�

$�VLONLH�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Fujian/6326/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�:)������BB+�1���ћ�

A/chicken/Wenzhou/323/2013__H7N7

A/common teal/Hong Kong/MPD322/2007__H11N9

A/duck/Jiangxi/9631/2009__H7N8

A/duck/Fujian/5408/2008__H7N7

A/duck/Jiangxi/22597/2012__H11N9

$�FKLFNHQ�+RQJ�.RQJ�-9���:�����BB+�1���ћ�

A/pheasant/Hong Kong/WF288W/2007__H9N2

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/chicken/Hong Kong/TFB130/2006__H9N2

A/duck/Jiangxi/16326/2010__H7N7

A/chicken/Hong Kong/YU119/2009__H9N2

A/chicken/Hong Kong/AP167W/2006__H9N2

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Hong Kong/YU471W/2008__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/duck/Jiangxi/3292/2009__H7N9

$�FKLFNHQ�+RQJ�.RQJ�&5$�������BB+�1���ћ�

A/chicken/Hong Kong/YSC82/2008__H9N2

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/northern shoveler/Hong Kong/MPK/276/2009__H11N9

A/chicken/Hong Kong/TSTB21/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�&6:��������BB+�1���ћ�

A/pheasant/Hong Kong/SF529/2005__H9N2

A/chicken/Wenzhou/299/2013__H7N7

A/chicken/Hong Kong/NT286/2007__H9N2

A/pheasant/Hong Kong/HH185/2007__H9N2

A/duck/Fujian/5448/2008__H7N7

A/chicken/Hong Kong/NT211W/2007__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Hong Kong/TSTB27/2010__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�)<��:�����BB+�1���ћ�

A/chicken/Hong Kong/NKR133/2006__H9N2

$�SKHDVDQW�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/duck/Jiangxi/3190/2009__H7N9

A/chicken/Wenzhou/275/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

A/chicken/Wenzhou/626/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Hong Kong/NT10/2011__H9N2

A/chicken/Wenzhou/305/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/pheasant/Hong Kong/HH225/2008__H9N2

A/duck/Jiangxi/21669/2009__H7N7

A/silkie chicken/Hong Kong/HH137/2008__H9N2

A/pigeon/Hong Kong/CSW1121/2008__H9N2

A/northern pintail/Hong Kong/MPJ851/2009__H11N9

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�)/�������BB+�1���ћ�

A/pigeon/Wenzhou/397/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�&6:���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/duck/Yunnan/1282/2007__H11N9

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Jiangxi/3286/2009__H7N9

A/wild duck/Jiangxi/9157/2005__H7N8

A/silkie chicken/Hong Kong/SF202/2006__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/16309/2010__H7N7

A/duck/Jiangxi/7713/2009__H7N3

A/duck/Jiangxi/23008/2009__H7N7

A/pigeon/Wenzhou/559/2013__H7N7

A/chicken/Wenzhou/685/2013__H7N7

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�:)�:�����BB+�1���ћ�

A/wild duck/Jiangxi/10179/2005__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/silkie chicken/Hong Kong/YU335/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Guangdong/707/2000__H2N9

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/chicken/Hong Kong/HH45/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�&6:��������BB+�1���ћ�

A/chicken/Hong Kong/YU629/2007__H9N2

A/common teal/Hong Kong/MPL634/2011__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/chicken/Hong Kong/SSP492/2005__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Wenzhou/610/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<2�������BB+�1���ћ�

A/duck/Fujian/6390/2010__H7N3

A/chicken/Hong Kong/NT406/2006__H9N2

A/duck/Fujian/5728/2008__H7N7

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Rizhao/871/2013__H7N9

$�FKLFNHQ�+RQJ�.RQJ�++������BB+�1���ћ�

A/duck/Wenzhou/775/2013__H7N2

A/chicken/Hong Kong/SSP177W/2009__H9N2

A/duck/Jiangxi/11278/2009__H11N9

A/common teal/Hong Kong/MPM1645/2011__H7N1

A/wild duck/Jiangxi/19831/2009__H7N7

A/chicken/Hong Kong/TP178/2007__H9N2

A/chicken/Wenzhou/634/2013__H7N7

A/chicken/Rizhao/875/2013__H7N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/duck/Jiangxi/3152/2009__H7N9

A/duck/Jiangxi/22041/2008__H4N9

A/duck/Guizhou/1078/2011__H11N9

A/duck/Jiangxi/22537/2012__H11N9

A/chicken/Hong Kong/YU106W/2009__H9N2

A/common teal/Hong Kong/MPK630/2009__H10N9

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

A/duck/Fujian/5476/2008__H7N7

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/chicken/Wenzhou/602/2013__H7N7

A/duck/Fujian/6388/2010__H7N3

A/duck/Jiangxi/3169/2009__H7N9

$�VLONLH�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/chicken/Hong Kong/YU14/2006__H9N2

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/duck/Jiangxi/1717/2003__H7N7

A/duck/Jiangxi/16736/2010__H7N3

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/duck/Fujian/6380/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/YU797/2007__H9N2

A/chukkar/Hong Kong/CSW948/2008__H9N2

A/chicken/Wenzhou/640/2013__H7N7

A/duck/Jiangxi/1748/2003__H7N7

A/pheasant/Hong Kong/NT458/2006__H9N2

A/duck/Jiangxi/25186/2009__H7N6

$�FKLFNHQ�+RQJ�.RQJ�7&������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�17��������BB+�1���ћ�

A/silkie chicken/Wenzhou/816/2013__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Hong Kong/HH181/2007__H9N2

A/duck/Jiangxi/13291/2009__H7N3

A/duck/Jiangxi/3214/2009__H7N9

$�FKLFNHQ�+RQJ�.RQJ�)<���:�����BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/chicken/Wenzhou/189/2013__H7N7

A/duck/Jiangxi/3096/2009__H7N9

A/pigeon/Hong Kong/WF255/2007__H9N2

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

A/duck/Yunnan/87/2007__H7N6

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Hong Kong/FY85/2008__H9N2

A/chicken/Hong Kong/NT547/2005__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�++��������BB+�1���ћ�

A/goose/Guizhou/829/2012__H10N7

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

A/chicken/Hong Kong/NT272/2008__H9N2

A/duck/Jiangxi/16769/2010__H7N7

A/duck/Guangdong/455/2000__H3N9

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Hong Kong/TSTB28W/2010__H9N2

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/chicken/Hong Kong/NT155/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Wenzhou/279/2013__H7N7

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/chicken/Wenzhou/278/2013__H7N7

A/duck/Jiangxi/23005/2009__H7N3

A/chicken/Hong Kong/CSW475/2009__H9N2

A/duck/Jiangxi/9711/2009__H7N3

A/duck/Jiangxi/22620/2012__H11N9

A/chicken/Hong Kong/TSTA7W/2009__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�&5$��:�����BB+�1���ћ�

A/goose/Guangdong/7472/2012__H7N7

A/duck/Jiangxi/21980/2010__H7N7

A/chicken/Wenzhou/666/2013__H7N7

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/SSP176/2009__H9N2

A/duck/Jiangxi/8032/2009__H7N3

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Wenzhou/645/2013__H7N7

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/chicken/Hong Kong/TP18/2005__H9N2

$�FKLFNHQ�+RQJ�.RQJ�)<�:�����BB+�1���ћ�

A/chicken/Hong Kong/TSTB17W/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Wenzhou/771/2013__H7N3

A/chicken/Hong Kong/TC176/2006__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/8028/2009__H7N3

$�FKLFNHQ�+RQJ�.RQJ�7&�������BB+�1���ћ�

A/chicken/Hong Kong/YU341/2008__H9N2

A/duck/Jiangxi/16285/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Hong Kong/SF379/2006__H9N2

A/chicken/Hong Kong/TSTB25W/2010__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Wenzhou/47/2013__H7N7

A/duck/Jiangxi/21714/2011__H11N9

A/duck/Jiangxi/3283/2009__H7N9

A/duck/Jiangxi/25134/2009__H7N6

A/chicken/Hong Kong/SF60/2008__H9N2

A/duck/Yunnan/2908/2009__H11N9

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Wenzhou/269/2013__H7N7

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/duck/Jiangxi/3230/2009__H7N9

$�FKLFNHQ�+RQJ�.RQJ�767%��:�����BB+�1���ћ�

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

A/duck/Jiangxi/22330/2009__H7N3

A/duck/Jiangxi/19521/2009__H7N3

A/duck/Jiangxi/7016/2009__H7N3

A/chicken/Jiangxi/2369/2010__H7N7

A/chicken/Wenzhou/624/2013__H7N7

A/silkie chicken/Hong Kong/FY49W/2007__H9N2

A/duck/Jiangxi/9742/2009__H7N3

A/duck/Guangdong/4323/2007__H11N9

A/silkie chicken/Hong Kong/NT400/2005__H9N2

A/chicken/Hong Kong/NT449/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2��:�����BB+�1���ћ�

A/chicken/Hong Kong/WF204/2005__H9N2

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/duck/Jiangxi/3257/2009__H7N9

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7
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A/wild duck/Shantou/1737/2000__H6N8

A/chicken/Hong Kong/YU463/2003__H9N2

A/chicken/Jiangsu/1/1999__H9N2

A/goose/Shantou/753/2002__H5N1

A/pink-footed goose/Netherlands/1/2006__H9N2

A/duck/Guangxi/392/2006__H5N1

A/duck/Guangxi/GXd-2/2010__H6N2

A/goose/Guangxi/4289/2005__H5N1

A/duck/Lao/981/2010__H5N1

A/duck/Singapore/F119/3/1997__H5N3

A/mallard/Netherlands/42/2006__H11N9

A/duck/Eastern China/50/2002__H6N8

A/duck/Korea/SH0904/2009__H9N2

A/duck/Hunan/5152/2005__H5N1

A/partridge/Shantou/3811/2002__H9N2

A/duck/Guangxi/288/2006__H5N1

A/chicken/Indonesia/CDC24/2005__H5N1

A/chicken/Shanghai/F/1998__H9N2

A/chicken/Nigeria/08VIR4337-343/2008__H5N1

A/duck/Thailand/CU-10507T/2011__H7N4

A/chicken/Shanghai/Y1/2007__H9N2

A/duck/Taiwan/4262/2007__H4N6

A/duck/Korea/LPM09/2004__H3N2

A/duck/Guangdong/E1/2012__H10N8

A/environment/Hunan/1-35/2007__H5N1

A/environment/Xinjiang/6/2009__H5N1

A/common gull/Norway/10_1602/2009__H6N8

A/turkey/Italy/3337/2004__H7N3

A/chicken/Pakistan/UDL-02/2005__H9N2

A/duck/Vietnam/G32/2008__H11N9

A/Chicken/Hong Kong/739/1994__H9N2

A/environment/Hunan/5-38/2007__H9N2

A/duck/Thailand/CU-LM7285C/2010__H7N6

A/chicken/Shandong/B4/2007__H9N2

A/quail/Shantou/11195/2005__H9N2

A/quail/Shantou/911/2005__H5N1

A/duck/Jiangxi/5748/2006__H6N2

A/Chicken/Korea/38349-p96323/1996__H9N2

A/duck/Zhejiang/224/2011__H5N1

A/Indonesia/CDC1032T/2007__H5N1

A/black-billed magpie/Guangxi/29/2005__H9N2

A/duck/Zambia/02/2008__H6N2

A/duck/Shantou/4610/2003__H5N1

A/chicken/Shantou/3173/2001__H9N2

A/Hangzhou/1/2013__H7N9

A/duck/Eastern China/40/2007__H6N2

A/aquatic bird/India/NIV-17095/2007__H11N1

A/shorebird/Korea/S46/2006__H4N6

A/chicken/Shantou/9909/2005__H9N2

A/chicken/Shanghai/1/2002__H9N2

$�FKLFNHQ�6KDQGRQJ�%'�����BB+�1���ћ�

A/chicken/Saudi Arabia/CP7/1998__H9N2

A/duck/Wuxi/7/2010__H9N2

A/environment/Dongting Lake/Hunan/3-9/2007__H10N8

A/domestic green-winged teal/Hunan/2036/2007__H3N6

A/teal/Italy/3931-38/2005__H5N2

A/duck/Vietnam/G119/2006__H3N8

A/chicken/Shantou/17139/2005__H9N2

A/teal/Chany/444/2009__H8N8

A/chicken/Israel/1304/2003__H9N2

A/environment/Hunan/1-70/2007__H9N2

A/quail/Shantou/20787/2005__H9N2

A/pintail/Korea/1173/2009__H7N7

A/chicken/Henan/1.2/2008__H9N2

A/red-necked stint/Australia/2/2004__H4N8

A/duck/Shantou/2102/2000__H9N2

A/swine/Guangxi/8/2007__H9N2

A/mallard/France/06964/2006__H5N3

A/mallard/Jiangxi/10071/2005__H6N1

A/little grebe/Alakol/791/2004__H4N6

A/quail/Shantou/243/2000__H9N2

A/pelican/Zambia/13/2009__H9N1

A/grey heron/Hong Kong/837/2004__H5N1

A/duck/Zhejiang/0611-19/2011__H1N3

A/mallard/New Zealand/449-33/2004__H2N3

$�FKLFNHQ�6KDQJKDL�<������BB+�1���ћ�

A/chicken/Hebei/Y2/2009__H9N2

A/aquatic bird/Korea/w81/2005__H5N2

A/chicken/Henan/L2/2008__H9N2

A/partridge/Shantou/2875/2001__H9N2

A/environment/Korea/W150/2006__H5N1

$�FKLFNHQ�'DZDQJ�������BB+�1���њ�

A/chicken/Korea/01310/2001__H9N2

A/mallard/Gloucestershire/PD374/1985__H10N4

A/lesser whistling-duck/Thailand/CU-W3946/2010__H12N1

A/chicken/Shanghai/S1053/2013__H7N9

A/duck/Vietnam/37/2007__H5N1

A/chicken/Henan/1/2002__H9N2

A/duck/Taiwan/3353/2007__H4N6

A/canine/Guangdong/1/2006__H3N2

A/herring gull/Sarma/51/2006__H6N1

A/goose/Italy/296426/2003__H1N1

A/chicken/Taiwan/A703-1/2008__H5N2

A/chicken/Pakistan/UDL-02/2006__H9N2

A/chicken/Jilin/hd/2002__H5N1

A/chukkar/Hong Kong/SF164/2003__H6N1

A/duck/Shantou/5104/2004__H6N2

A/chukkar/Shantou/1530/2005__H6N1

A/chicken/Shantou/22054/2005__H9N2

A/duck/Shantou/18088/2006__H6N6

A/duck/Eastern China/31/2004__H6N2

A/quail/Aichi/6/2009__H7N6

A/chicken/Henan/1/2004__H9N2

A/duck/Nanchang/1749/1992__H11N2

A/quail/Hong Kong/YU421/2002__H6N1

A/duck/Thailand/CU-LM7283T/2010__H7N6

A/Netherlands/127/2003__H7N7

A/avian/Japan/8KI0195/2008__H6N8

A/mallard/Korea/L08-8/2008__H6N1

$�FKLFNHQ�=KHMLDQJ���������BB+�1���њ�

A/swine/Gent/100/2007__H1N2

A/duck/Vietnam/OIE-2211/2012__H5N1

A/duck/Hong Kong/273/1978__H2N2

A/quail/Egypt/113413v/2011__H9N2

A/chicken/Guangdong/A1/2003__H9N2

A/chicken/Korea/GH2/2007__H9N2

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Guangxi/1032/2005__H9N2

A/duck/Korea/GJ74/2007__H3N1

A/duck/Guizhou/1560/2007__H6N8

A/quail/Aichi/4/2009__H7N6

A/swine/Brabant/1984__H3N2

A/duck/Guangdong/W12/2011__H3N2

A/chicken/Shandong/SG1/2009__H9N2

A/duck/Thailand/AY-354/2008__H3N2

A/duck/Zhejiang/0224-6/2011__H1N2

A/duck/Mongolia/149/2003__H10N5

A/mallard/Berlin/452-6/1980__H2N3

A/duck/Victoria/1992__H3N8

A/chicken/Fujian/9290/2005__H9N2

A/muscovy duck/Ha Nam/07-47/2007__H5N1

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

A/chicken/Shandong/KD/2009__H9N2

A/mallard/Denmark/64650/2003__H5N7

A/goose/Hong Kong/ww100/2001 __H5N1

A/chukkar/Shantou/3574/2004__H6N1

A/Indonesia/CDC292N/2005__H5N1

A/swine/Hong Kong/NS837/2001__H1N1

A/chicken/Hong Kong/830.2/2001 __H5N1

A/duck/Shantou/5808/2005__H6N2

A/chicken/HongKong/FY23/2003__H9N2

A/chicken/Shanghai/Y1/2006__H9N2

A/spot-billed duck/Korea/537/2008__H6N1

A/chicken/Shandong/FX/2009__H9N2

$�FKLFNHQ�7RQJVKDQ�������BB+�1���ћ�

A/duck/Taiwan/5568/2006__H4N6

A/chicken/Korea/S4/2003__H9N2

A/chicken/Fujian/5214/2005__H9N2

A/chicken/Shantou/4059/2002__H5N1

A/duck/Shantou/2471/2002__H6N2

A/swine/Zhejiang/1/2007__H1N1

$�GXFN�7LEHW�6������BB+�1���њ�

$�FKLFNHQ�$QKXL�+)�����BB+�1���ћ�

A/mallard/Korea/822/2010__H7N7

A/environment/Korea/SH11-10/2009__H3N8

A/chicken/Taiwan/ns2/1999__H6N1

A/wild bird/Korea/A13/2010__H10N1

A/Chicken/Sichuan/5/1997__H9N2

A/duck/Korea/276-7/2008__H6N2

A/environment/Mongolia/1-33/2007__H4N6

A/chicken/Israel/1184/2010__H9N2

A/pintail/Mongolia/2-65/2007__H3N8

A/chicken/Korea/1738/2007__H9N2

$�FKLFNHQ�6KDQGRQJ�6*������BB+�1���њ�

A/partridge/Shantou/1403/2002__H6N1

A/baikal teal/Xianghai/426/2011__H5N2

A/turkey/England/1963__H7N3

A/wild bird/Korea/A01/2011__H10N4

A/duck/Shantou/19073/2006__H6N2

A/duck/Viet Nam/NCVDCDC9/2005__H5N1

A/muscovy duck/Vietnam/LBM66/2011 __H5N1

A/pekin duck/Korea/LBM1354/2006__H3N2

A/duck/Shantou/9414/2006__H6N2

A/goose/Guangxi/1633/2006__H5N1

A/duck/Shantou/3371/2006__H6N2

A/duck/Shimane/188/1999__H1N1

A/Pacific black duck/Western Australia/4045/1980__H6N5

A/aquatic bird/Korea/w74/2005__H5N2

A/wild bird/Korea/A3/2011__H7N9

A/mallard/Sweden/51/2005__H2N3

A/swine/France/WVL3/1984__H1N1

A/duck/Zhejiang/11/2011__H7N3

A/chicken/Germany/R28/2003__H7N7

A/duck/Zhejiang/5/2011__H3N3

A/feces/Hunan/1-23/2007__H9N2

A/duck/Shantou/6089/2006__H6N2

A/swine/Spain/42386/2002__H3N2

A/chicken/Hunan/4444/2005__H9N2

A/mallard/Netherlands/58/2008__H2N3

A/duck/Vietnam/G30/2008__H11N9

A/duck/Hong Kong/Y280/1997__H9N2

$�FKLFNHQ�:X[L�������BB+�1���ћ�

A/chicken/Shandong/L1/2007__H9N2

A/mallard/Jiangxi/7376/2003__H6N2

A/guinea fowl/Hong Kong/NT101/2003__H9N2

A/swine/Ploufragan/0214/2006__H1N2

A/whooper swan/Mongolia/1-14/2007__H3N8

A/duck/Vietnam/OIE-3241/2012__H3N8

A/softbil l/California/33445-136/1992__H7N1

A/duck/Zambia/08/2009__H6N2

A/aquatic bird/Korea/w221/2007__H5N2

A/chicken/Mangarai-NTT/BPPV6/2004__H5N1

A/chicken/Beijing/7/2005__H9N2

A/duck/Guangxi/1157/2006__H6N2

A/mallard/Netherlands/10/1999__H1N8

A/chicken/Egypt/083/2008__H5N1

A/chicken/Vietnam/133/2004__H5N1

A/chicken/Menofia/CAI39/2010__H5N1

A/wild duck/Shantou/1411/2000__H11N3

A/duck/Thailand/CU-LM7288T/2010__H7N6

A/aquatic bird/Korea/KN-5/2006__H3N8

A/chicken/Shandong/WL/2009__H9N2

A/chicken/Hong Kong/17/1977__H6N1

A/wild bird/Korea/A331/2009__H7N7

A/spot-billed duck/Korea/546/2008__H6N1

$�HTXLQH�*XDQJ[L�������BB+�1���ћ�

A/duck/Kingmen/E322/2004__H6N2

A/duck/Hong Kong/312/1978__H5N3

A/duck/Vietnam/LBM300/2012__H10N2

A/goose/Guangxi/1458/2006__H5N1

A/duck/Korea/SH0909/2009__H9N2

A/muscovy duck/Vietnam/LBM229/2012__H5N1

A/chicken/Shanghai/Y2/2006__H9N2

$�FKLFNHQ�;LJRX�������BB+�1���њ�

A/Guinea fowl/Shantou/630/2005__H9N2

A/wild bird/Korea/L60-2/2008__H5N2

A/wild bird/Korea/A330/2009__H7N7

A/duck/Hokkaido/107/2001__H2N3

A/goose/Hong Kong/w355/1997 __H5N1

A/chicken/Hebei/4/2008__H9N2

A/duck/Suphanburi/AI157/2005__H6N1

A/mallard/Netherlands/37/2008__H2N3

A/chicken/Guangdong/21/2002__H9N2

A/wild duck/Shantou/261/2001__H6N2

A/black swan/Yamaguchi/1/2011__H5N1

A/goose/Eastern China/1112/2011__H5N2

A/wild bird/Korea/A12/2010__H10N1

A/swine/Shandong/w4/2003__H9N2

A/chicken/Eastern China/43/2007__H6N2

A/swine/Guangdong/K4/2011__H4N8

A/duck/Korea/DY97/2007__H4N3

A/chicken/Hebei/C4/2008__H9N2

A/duck/Korea/460-5/2008__H6N2

A/duck/Malaysia/F189/2004__H5N2

A/chicken/Shanghai/14/2001__H9N2

A/chicken/Shandong/1/2006__H9N2

A/mallard/Sweden/50/2002__H3N8

A/canvasback/Mongolia/2-69/2007__H10N6

A/Hong Kong/35820/2009__H9N2

A/mallard/Jiangxi/6285/2004__H6N8

A/chicken/Shanghai/1/2001__H9N2

A/bean goose/Korea/EG16/2006__H5N2

A/tern/Australia/1390/2004__H2N5

A/swine/Spain/33601/2001__H3N2

$�FKLFNHQ�7LEHW�6������BB+�1���њ�

A/mallard/Korea/1203/2010__H10N8

A/mandarin duck/Korea/468/2011__H7N3

A/chicken/Bhutan/248015/2010__H5N1

A/duck/Zhejiang/0611-8/2011__H1N3

A/duck/Jiangxi/4981/2007__H6N2

A/long-tailed shrike/Hong Kong/2762/2007__H5N1

A/chicken/Guangdong/56/2001__H9N2

A/swine/England/WVL16/1998__H1N1

A/open-billed stork/Nakhonsawan/BBD3616M/2005__H5N1

A/quail/Hong Kong/G1/1997 __H9N2

A/chicken/Shanghai/2/2002__H9N2

A/Bangladesh/3233/2011__H5N1

A/Anas crecca/Spain/1460/2008__H7N9

A/duck/Fujian/FQ2/2007__H9N2

A/mallard/Altai/1208/2007__H3N6

A/chicken/Yunnan/5653/2003__H9N2

$�EUDPEOLQJ�%HLMLQJ��������BB+�1���ћ�

A/duck/Fujian/1804/2007__H6N6

A/wild duck/Taiwan/WB1364/2007__H4N6

A/duck/Korea/U14-1/2007__H3N2

A/mallard/Sweden/30/2005__H6N1

A/quail/Thailand/CU-332/2006__H5N1

A/duck/Hong Kong/380.5/2001__H5N1

A/chicken/Dubai/338/2001__H9N2

A/chicken/Kuwait/KISR9/2007__H5N1

A/duck/Shantou/168/2007__H6N8

A/sharp-tailed sandpiper/Australia/6/2004__H11N9

A/duck/Zhejiang/213/2011__H5N1

A/chicken/Guangxi/2441/2004__H9N2

A/Eurasian wigeon/Netherlands/4/2007__H10N1

A/duck/Vietnam/NCVD-34/2007__H5N1

A/little egret/Hong Kong/8550/2007__H5N1

A/whooper swan/Mongolia/232/2005__H12N3

A/duck/Italy/4609/2003__H7N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/ruddy shelduck/Mongolia/37/2005__H12N3

A/environment/Hunan/1-18/2007__H9N2

A/mallard/Italy/299/2005__H7N7

A/Anhui/1/2013__H7N9

A/wild duck/Shantou/311/2001__H6N9

A/duck/Fujian/2854/2006__H6N6

A/duck/Vietnam/OIE-2747/2012__H3N8

A/duck/Guangxi/2291/2004__H5N1

A/guinea fowl/Shantou/20773/2005__H6N1

A/muscovy duck/Vietnam/LBM227/2012__H5N1

A/duck/Jiangxi/1760/2003__H7N7

A/quail/Shantou/1978/2003__H9N2

A/duck/Guangxi/1533/2007__H6N2

A/duck/Vietnam/LBM81/2012__H11N9

A/duck/Mongolia/47/2001__H7N1

A/muscovy duck/Vietnam/LBM315/2012__H5N1

A/chicken/Korea/97/2007__H9N2

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Korea/KNUSWR09/2009__H9N2

A/mallard/Jiangxi/10668/2005__H6N1

A/pigeon/Shanghai/S1069/2013__H7N9

A/aquatic bird/Korea/CN5/2009__H6N5

A/chicken/Hunan/5260/2005__H9N2

A/duck/Korea/334-15/2008__H6N1

A/Guizhou/1/2009__H5N1

A/duck/Zhejiang/0611-24/2011__H1N3

$�FKLFNHQ�*XDQJGRQJ�=+-�����BB+�1���ћ�

A/chicken/Emirates/R66/2002__H9N2

A/swine/England/001195/2007__H1N1

A/chicken/Shanghai/Y2/2008__H9N2

A/chicken/Hong Kong/258/1997 __H5N1

A/turkey/Italy/8912/2002__H7N3

A/quail/Shantou/1912/2001__H9N2

A/mallard/Czech Republic/15008-11K/2009__H5N3

A/ostrich/South Africa/9508103/1995__H9N2

A/chicken/Vietnam/OIE-2215/2012__H5N2

A/duck/Jiangxi/1786/2003__H7N7

A/duck/Korea/U10-2/2007__H3N6

A/duck/Primorie/2633/2001__H5N3

A/chicken/Hebei/0329/2007__H9N2

A/spot-billed duck/Korea/447/2011__H7N9

A/duck/Shantou/7904/2006__H6N2

A/mallard/Korea/1041/2010__H10N8

A/chicken/Shandong/HY/2009__H9N2

A/duck/Taiwan/0648/2006__H4N6

A/chicken/Assam/140203/2008__H5N1

A/environment/Hunan/3/2011__H5N1

A/chicken/Rostov/22-1/2007__H5N1

A/chicken/Scotland/1959__H5N1

A/aquatic bird/Korea/w222/2007__H5N2

A/gray teal/Australia/2/1979__H4N4

A/duck/Hunan/8-19/2009__H4N2

A/swine/Cotes dArmor/604/1999__H1N2

$�FKLFNHQ�+HEHL����������BB+�1���ћ�

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/duck/Guangxi/1248/2006__H6N2

$�FKLFNHQ�-LDQJVX�4������BB+�1���ћ�

A/chukkar/Shantou/13393/2005__H6N1

A/chicken/Vietnam/OIE-0056/2012__H9N2

A/duck/Guangxi/3333/2006__H6N1

A/duck/Nanchang/2-0485/2000__H2N9

A/duck/Korea/A112/2010__H7N7

A/mallard/Sweden/S90735/2003__H7N7

A/duck/IT/701/2005__H10N7

A/duck/Yunnan/435/2002__H5N3

A/teal/Italy/3812/2005__H5N3

$�FKLFNHQ�<RQJFKHQJ�������BB+�1���ћ�

A/Anas platyrhynchos/Belgium/12827/2007__H3N8

A/green-winged teal/Xianghai/430/2011__H5N2

A/environment/Korea/PSC19-27/2008__H3N8

A/chicken/Shantou/1690/2000__H9N2

A/duck/Hong Kong/24/1976__H4N2

A/chicken/Henan/1/2005__H9N2

A/mallard/Potsdam/178-6/1983__H2N2

A/gull/Moscow/3100/2006__H6N2

A/teal/Egypt/912908/2005__H10N7

$�VZLQH�<DQJ]KRX�������BB+�1���ћ�

A/pigeon/Nanchang/9-058/2000__H3N3

A/Chicken/Henan/62/2000__H9N2

A/hooded crane/Kagoshima/4612J008/2010__H5N1

A/duck/Victoria/2853/2003__H4N8

A/mallard/Rugen/27-6/1980__mixed

A/chicken/Korea/895/2005__H9N2

A/wild duck/Shantou/992/2000__H2N8

A/Shanghai/2/2013__H7N9

A/pheasant/Shantou/7503/2004__H6N2

A/chicken/India/IVRI-0011/2011__H9N2

A/wild duck/Shantou/1651/2000__H6N2

A/duck/Yunnan/1330/2007__H6N6

A/feces/Hunan/3-91/2007__H9N2

A/mallard/Sweden/113/2002__H2N1

A/tern/South Africa/1959__H5N3

A/goose/Guangxi/224/2006__H5N1

A/chicken/Shantou/99/2004__H9N2

A/chicken/Germany/R3234/2007__H5N1

A/chicken/Hunan/1793/2007__H5N1

A/duck/Fujian/1695/2005__H6N2

A/chicken/Shandong/B2/2007__H9N2

A/chicken/Hebei/A/2007__H9N2

A/duck/Czechoslovakia/1956__H4N6

A/chicken/Fujian/10308/2005__H9N2

A/chicken/Guangdong/191/2004__H5N1

A/chicken/Zhejiang/HJ/2007__H9N2

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

$�FKLFNHQ�*XDQJGRQJ�=&<�����BB+�1���ћ�

A/England/AV877/1996__H7N7

A/duck/Guizhou/1084/2006__H6N2

A/Hong Kong/33982/2009__H9N2

A/Chicken/Beijing/3/1999__H9N2

A/goose/Guangxi/1832/2004__H5N1

$�FKLFNHQ�7LEHW�6������BB+�1���њ�

A/duck/Guangxi/1598/2005__H6N2

A/chicken/Eastern China/49/2010__H6N6

A/duck/Zhejiang/3/2002__H9N2

A/avian/Russia/5354-vac/2005__H5N1

A/domestic mallard/Korea/HP71/2007__H3N6

A/chicken/Taiwan/1205/2001__H6N1

A/duck/Shantou/2798/2006__H6N6

A/chukkar/Shantou/20741/2005__H6N2
A/chicken/Hunan/4246/2005__H9N2

A/duck/Australia/341/1983__H15N8

A/turkey/England/N28/1973__H5N2

A/mallard/Sweden/103/2005__H2N9

A/environment/Chang Sha/6/2009__H9N2

A/migratory duck/Jiang Xi/8624/2004__H6N2

A/migratory duck/Hong Kong/MP5883/2005__H5N8

$�FKLFNHQ�6KDQGRQJ��������BB+�1���ћ�

A/duck/Zhejiang/2248/2011__H5N1

A/wild bird/Korea/AG63/2006__H5N2

A/chicken/Suphanburi/NIAH108192/2005__H5N1

A/swan/Czech Republic/5416/2011__H7N7

A/chicken/Henan/L1/2002__H9N2

A/duck/Shantou/3728/2003__H9N2

A/environment/Mongolia/1-51/2007__H7N7

A/chicken/Korea/HC09/2009__H9N2

A/chicken/Poland/R3248/2007__H5N1

A/chicken/Shandong/02/2008__H9N2

A/avian/Japan/8KI0148/2008__H4N2

A/duck/Shantou/83/2000__H6N2

A/duck/Zhejiang/10/2011__H7N3

A/swan/England/AV380-2326/2008__H5N1

A/environment/Hunan/1-81/2007__H9N2

A/chicken/Yunnan/nh/2001__H9N2

A/duck/Hunan/748/2005__H6N5

A/mallard/New Zealand/449-68/2004__H1N2

A/chicken/Shantou/4726/2004__H9N2

A/chicken/Hong Kong/G9/1997__H9N2

A/Indonesia/CDC634P/2006__H5N1

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/mallard/New Zealand/1365-355/2005__H7N7

A/peregrine falcon/Hong Kong/1143/2007__H5N1

A/red crested pochard/Mongolia/1915/2006__H3N6

A/quail/Wuxi/7/2010__H9N2

A/quail/Shantou/7397/2004__H9N2

A/garganey/Altai/1213/2007__H5N2

A/wild duck/Taiwan/WB499/2004__H4N6

A/chicken/Shandong/LY/2006__H9N2

$�FKLFNHQ�=KHMLDQJ���������BB+�1���ћ�

A/duck/Taiwan/WB239/2003__H6N1

A/wild bird/Korea/A72/2010__H7N7

A/duck/Thailand/CU-9744C /2010__H7N4

A/duck/Korea/JSM/2010__H7N7

A/mallard/PT/27972-B139/2007__H9N2

A/duck/Fujian/4224/2007__H6N6

A/mallard/New Zealand/449-93/2004__mixed

$�FKLFNHQ�-LDZDQJ�������BB+�1���ћ�

A/chicken/Hunan/6108/2005__H9N2

A/quail/Hong Kong/FB801/2001__H6N1

A/duck/Guangxi/912/2008__H4N2

A/chicken/Shandong/ZB/2007__H9N2

A/mallard/Sweden/7/2003__H10N8

A/whitefronted goose/Netherlands/1/1999__H6N1

A/feces/Hunan/2-28/2007__H9N2

A/duck/Jiang Xi/1850/2005__H5N2

A/turkey/Suzdalka/12/2005__H5N1

A/swine/Italy/1513-1/1998__H1N1

A/goose/Shantou/2086/2006__H5N1

A/duck/Victoria/4/1980__H4N6

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/swine/Jiangsu/zg18/2011__H1N1

A/Netherlands/219/2003__H7N7

A/chicken/Saudi Arabia/EPD-22-01/2002__H9N2

A/duck/Thailand/CU-7518C/2010__H3N8

A/duck/Zhejiang/52/2000__H5N1

A/duck/Italy/775/2004__H5N3

$�FKLFNHQ�&KLQD�$+�����������BB+�1���њ�

A/duck/Jiangsu/1/2002__H9N2

$�FKLFNHQ�6KDQGRQJ�+�����BB+�1���ћ�

A/duck/Zhejiang/2/2011__H7N3

A/lesser whistling-duck/Thailand/CU-W3941/2010__H12N1

A/chicken/Eastern China/45/2007__H6N2

$�FKLFNHQ�4LDQ]KRX��������BB+�1���ћ�

A/chicken/Jalgaon/13735/2006__H5N1

A/chicken/Israel/375/2007__H9N2

$�FKLFNHQ�+XEHL��������BB+�1���њ�

A/pintail/Korea/188/2009__H10N4

A/duck/Guangdong/40/2000__H5N1

A/duck/Zhejiang/0611-15/2011__H1N3

A/chicken/Liaoning/A-1/2007__H5N1

A/goose/Guiyang/337/2006__H5N1

A/wild bird/Korea/YS109/2007__H4N6

A/chicken/Taiwan/A342/2005__H6N1

A/chicken/Hebei/L1/2006__H9N2

A/Baers pochard/HuNan/414/2010__H7N1

A/chicken/Hubei/wo/2003__H5N1

$�FKLFNHQ�-LDQJ[L��������BB+�1���ћ�

A/duck/Primorie/2621/2001__H5N2

$�FKLFNHQ�;LDQJVKXL�������BB+�1���њ�

A/mallard/Sweden/65/2002__H10N9

A/chicken/Hong Kong/CSW153/2003__H9N2

A/duck/Hunan/177/2005__H6N1
A/duck/Hunan/491/2005__H6N2

A/duck/Mongolia/867/2002__H7N1

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/duck/Ukraine/1/1963__H3N8

A/chicken/Hong Kong/220/1997 __H5N1

A/wild duck/Shantou/2395/2001__H6N2

A/chicken/Italy/330/1997__H5N2

A/duck/Hokkaido/18/2000__H10N4

A/swine/Italy/29313/2006__H1N1

A/chicken/Vietnam/28/2003__H5N1

A/duck/Korea/JS53/2004__H3N2

A/duck/Victoria/512/2007__H7N6

A/pintail/Aomori/1130/2008__H1N3

A/duck/Fujian/8349/2007__H6N6

A/chicken/Shandong/1/2004__H9N2

A/bird/Guangxi/63/2005__H9N2

A/wild duck/Korea/YS44/2004__H1N2

A/wild bird/Korea/YJ117/2007__H4N6

A/common magpie/Hong Kong/2125/2006__H5N1

A/Hong Kong/3239/2008__H9N2

A/chicken/Zibo/L2/2008__H9N2

A/swine/Shandong/106/2007__H3N2

A/turkey/Italy/1980__H5N2

A/chicken/Hubei/01/1999__H9N2

A/duck/Vietnam/OIE-2749/2012__H9N8

A/pheasant/Hong Kong/SH39/1999__H6N1

A/chicken/Shandong/12/2008__H9N2

A/canine/Korea/01/2007__H3N2

A/mallard/Jiangxi/8264/2004__H6N2

A/openbill stork/Thailand/VSMU-12-BKK/2003__H5N1

A/duck/Korea/Asan6/2006__H5N1

A/chicken/Hong Kong/YU577/2003__H9N2

A/mallard/Netherlands/5/1999__H2N9

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/duck/Korea/CBU08107/2008__H9N2

A/chicken/Hebei/7/2008__H9N2

A/shearWater/Australia/2576/1979__H15N9

A/turkey/Italy/2685/2003__H7N3

A/chicken/New South Wales/327/1997__H7N4

A/swine/Cotes dArmor/2433/1998__H1N2

A/chicken/Guangxi/1428/2005__H9N2

A/chicken/Iran/11T/1999__H9N2

A/mallard/Czech Republic/14602-37K/2011__H5N2

A/duck/Hokkaido/49/1998__H9N2

A/chicken/Pakistan/UDL-01/2008__H9N2

A/chicken/Taiwan/PF3/2002__H6N1

A/avian/Japan/8KI0135/2008__H6N5

A/chicken/Shandong/PD/2009__H9N2

A/teal/Germany/WV632/2005__H5N1

A/duck/Fujian/19/2000__H5N1

A/duck/Western Australia/8057/1984__H4N6

A/swine/Shandong/133/2007__H3N2

A/duck/Zhejiang/12/2011__H7N3

A/chicken/Taiwan/na3/1998__H6N1

A/chicken/Israel/883/2008__H9N2

A/Duck/Shantou/2088/2001__H9N2

A/chicken/Shantou/19465/2005__H9N2

A/Guangxi/1/2008__H5N1

A/chicken/Zibo/B1/2008__H9N2

A/chicken/Hunan/5700/2005__H9N2

A/chicken/Shandong/22/2008__H9N2

A/goose/Guangxi/345/2005__H5N1

A/avian/Israel/543/2008__H10N7

A/duck/Zhejiang/2245/2011__H5N1

A/chicken/Henan/1/2003__H9N2

A/mallard/Netherlands/02/2000__H10N7

A/mallard/New Zealand/223-31/2005__H4N6

A/chicken/West Bengal/83098/2008__H5N1

A/turkey/England/1969__H3N2

A/chicken/Laos/P0130/2007__H5N1

A/duck/Fujian/12035/2005__H6N6

A/chicken/Shandong/BD/2008__H9N2

A/mallard/Jiangxi/38/2011__H9N2

A/canine/Korea/LBM412/2008__H3N2

A/mallard/Jiangxi/45/2011__H9N2

A/wild duck/Shantou/19988/2000__H4N9

A/chicken/Henan/2/2004__H9N2

A/duck/Henan/1647/2006__H5N1

A/chicken/Guangdong/10/2000__H9N2

A/chicken/Shandong/lx1023/2007__H9N2

A/environment/Guizhou/7/2009__H5N1

A/mallard/Italy/250/2002__H7N1

A/environment/Guizhou/9/2009__H5N1

A/duck/Hunan/795/2002__H5N1

A/duck/Zhejiang/0611-17/2011__H1N3

A/duck/Zhejiang/0607-13/2011__H1N2

A/aquatic bird/Korea/w161/2007__H5N2

A/aquatic bird/Korea/CN17/2009__H6N2

A/chicken/Korea/S25/2004__H9N2

A/aquatic bird/Korea/CN9/2009__H6N8

A/Shandong/1/2009__H5N1

A/silky chicken/Shantou/6020/2004__H9N2

A/chicken/China/Guangxi17/2000__H9N2

A/common teal/Netherlands/2/2008__H2N3

$�FKLFNHQ�$QKXL��������BB+�1���њ�

A/duck/Zhejiang/0611-3/2011__H1N3

A/ostrich/Nigeria/08RS848-84/2007__H5N1

A/aquatic bird/Korea/w54/2005__H5N2

A/chicken/Chakwal/NARC-148/2004__H7N3

A/duck/Jiangxi/1742/2003__H7N7

A/duck/Zhejiang/0611-21/2011__H1N3

A/duck/Guangxi/3574/2006__H6N2

A/quail/Thailand/CU-J2882/2009__H7N1

A/partridge/Shantou/5028/2004__H6N1

A/chicken/Shandong/1/1999__H9N2

A/Anas querquedula/Astrakhan/3091/2002__H4N8

A/chicken/Taiwan/0114/2004__H6N1

A/chicken/Guangdong/V/2008__H9N2

A/chicken/Shandong/02/2010__H9N2

A/duck/Shantou/12560/2005__H9N2

A/shoveler/Italy/2698-3/2006__H7N7

A/chicken/Taiwan/2838V/2000__H6N1

A/quail/Shantou/786/2002__H9N2

A/goose/Zambia/09/2009__H11N9

A/wild duck/Korea/PSC6-1/2009__H4N6

A/duck/Nanchang/3-090/2000__H2N9

A/gadwall/Altai/1202/2007__H5N2

A/chicken/Shantou/14907/2005__H9N2

A/mallard/Italy/4223-2/2006__H5N2

A/duck/United Kingdom/1/1956__H11N6

A/swine/Hong Kong/434/2006__H1N1

A/duck/Guangxi/2140/2006__H6N2

A/duck/Shanghai/28-1/2009__H4N2

A/chicken/Guangxi/521/2005__H9N2

A/turkey/Ireland/1378/1983__H5N8

A/canvasback/Xianghai/428/2011__H5N2

A/Shanghai/1/2013__H7N9

$�FKLFNHQ�=KHMLDQJ�4�'������BB+�1���ћ�

A/peking duck/Wagun/1689-6/1985__H2N3

A/duck/Hong Kong/y283/1997 __H5N1

$�FKLFNHQ�<DQJ]KRX��������BB+�1���њ�

A/chicken/Afghanistan/1573-7/2006__H5N1

A/silky chicken/Shantou/2131/2005__H9N2

A/duck/Nanjing/1102/2010__H4N8

A/chicken/Shandong/1/2008__H9N2

A/swine/Taizhou/5/2008__H9N2

A/chicken/Cambodia/LC3AL/2007__H5N1

A/chicken/Victoria/1/1985__H7N7

A/duck/Shantou/4534/2001__H6N2

A/quail/Nanchang/2-0460/2000__H9N2

A/chicken/Hebei/LC/2008__H9N2

A/chicken/Pakistan/UDL-01/2007__H9N2

A/chicken/Hong Kong/CSW291/2003__H9N2

A/goose/Czech Republic/1848-T14/2009__H7N9

A/duck/Jiangxi/1814/2003__H7N7

A/chicken/Italy/22A/1998__H5N9

A/cygnus olor/Astrakhan/Ast05-2-7/2005__H5N1

A/goose/Nigeria/08RS848-56/2007__H5N1

A/wild bird/Korea/A4/2011__H7N3

A/spot-billed duck/Xianghai/427/2011__H5N2

A/spot-billed duck/Korea/KNU SYG06/2006__H5N3

A/chicken/HongKong/NT142/2003__H9N2

A/wild bird/Korea/A02/2011__H10N4

A/Vietnam/UT31394II/2008__H5N1

A/spot-billed duck/Jiangxi/37/2011__H9N2

A/muscovy duck/Thailand/CU-LM1973/2009__H4N6

$�FKLFNHQ�6KDQGRQJ��������BB+�1���њ�

A/chicken/Krasnodar/300/2007__H5N1

A/duck/Korea/LPM36/2005__H3N6

A/duck/Eastern China/5/2009__H6N6

A/spot-billed duck/Jiangxi/32/2011__H9N2

A/duck/Hong Kong/819/1980__H5N3

A/quail/Shantou/1820/2000__H9N2

A/goose/Czech Republic/1848-K9/2009__H7N9

A/duck/Shiga/8/2004__H4N6

A/aquatic bird/Korea/w230/2007__H5N2

A/Pigeon/Hong Kong/FY6/1999__H9N2

A/duck/Hubei/wp/2003__H5N1

A/chicken/Shanghai/Y2/2007__H9N2

A/chicken/Pakistan/NARC-16945/2010__H3N1

A/duck/Korea/S10/2003__H3N2

$�FKLFNHQ�6KDQGRQJ����������BB+�1���њ�

A/swine/Denmark/WVL9/1993__H1N1

A/wild duck/Mongolia/1-241/2008__H7N9

A/duck/Shanghai/37/2002__H5N1

A/red-necked stint/Australia/4189/1980__H4N8

$�FKLFNHQ�6KXDQJJRX�������BB+�1���њ�

A/wild duck/Korea/SH5-26/2008__H4N6

A/chicken/Henan/L3/2008__H9N2

A/chicken/Shandong/B3/2007__H9N2

A/duck/Yokohama/aq10/2003__H5N1

A/duck/NZL/41/1984__H1N2

A/ostrich/South Africa/AI2114/2011__H5N2

A/wild duck/Shantou/5769/2004__H6N2

A/chicken/Shandong/lx929/2007__H9N2

A/duck/India/02CA10/2011__H5N1

A/mallard/Jiangxi/227/2003__H6N1

A/goose/Guiyang/3422/2005__H5N1

A/duck/Shantou/1930/2001__H5N1

A/chicken/Vietnam/NCVD-21/2007__H5N1

A/mallard/Sweden/95/2005__H7N7

$�SLJHRQ�;X]KRX�������BB+�1���ћ�

$�FKLFNHQ�6KDQJKDL�&������BB+�1���ћ�

A/chicken/Shantou/22504/2005__H9N2

A/environment/Hunan/2-84/2007__H9N2

$�FKLFNHQ�7DL[LQJ��������BB+�1���њ�

A/tern/Australia/752/1975__H11N9

A/duck/Korea/A79/2010__H7N7

A/duck/Fujian/4125/2005__H6N2

A/duck/Vietnam/OIE-2236/2012__H5N1

A/chicken/Taiwan/0204/2005__H6N1

A/goose/Guiyang/1794/2006__H5N1

A/turkey/Israel/884/2005__H9N2

A/whistling swan/Shimane/468/1988__H10N4

A/duck/Korea/S23/2004__H9N2

A/chicken/Shantou/1205/2001__H9N2

A/duck/France/080036/2008__H5N1

A/duck/Zhejiang/2243/2011__H5N1

A/aquatic bird/Korea/w211/2007__H5N2

A/chicken/Taiwan/0408/2002__H6N1

A/duck/Hong Kong/3461/1999__H6N1

A/quail/Shantou/299/2005__H9N2

A/duck/Guizhou/2773/2006__H6N2

A/duck/Jiangsu/10-d4/2011__H11N3

A/wild duck/Korea/CW09/2005__H1N1

A/chicken/Taiwan/0824/1997__H6N1

A/chicken/Korea/50/2006__H9N2

A/wild bird/Korea/A14/2011__H7N9

A/chicken/Wenzhou/278/2013__H7N7

A/chicken/Hong Kong/YU14/2006__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/common teal/Hong Kong/MPL634/2011__H7N7

A/duck/Jiangxi/8028/2009__H7N3

A/silkie chicken/Hong Kong/YU335/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�&6:��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/NT270/2008__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/pigeon/Hong Kong/CSW1121/2008__H9N2

A/duck/Fujian/6390/2010__H7N3

A/silkie chicken/Hong Kong/NT400/2005__H9N2

A/goose/Guangdong/7472/2012__H7N7

A/northern shoveler/Hong Kong/MPL133/2010__H2N9

$�VLONLH�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/chicken/Hong Kong/YU106W/2009__H9N2

A/duck/Guangdong/4323/2007__H11N9

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/duck/Jiangxi/3292/2009__H7N9

A/wild duck/Jiangxi/10179/2005__H7N3

A/pheasant/Hong Kong/NT458/2006__H9N2

A/chicken/Hong Kong/SSP176/2009__H9N2

A/chicken/Hong Kong/TSTA7W/2009__H9N2

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/duck/Jiangxi/13291/2009__H7N3

A/chicken/Wenzhou/662/2013__H7N7

A/wild waterfowl/Hong Kong/MPM2121/2011__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

$�VLONLH�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/chicken/Rizhao/871/2013__H7N9

A/duck/Guangdong/707/2000__H2N9

A/chicken/Rizhao/875/2013__H7N9

A/duck/Jiangxi/3257/2009__H7N9

A/chicken/Wenzhou/189/2013__H7N7

A/duck/Wenzhou/47/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�:)������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

A/duck/Jiangxi/3286/2009__H7N9

$�FKLFNHQ�+RQJ�.RQJ�++������BB+�1���ћ�

A/duck/Jiangxi/7016/2009__H7N3

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�7&�������BB+�1���ћ�

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/16769/2010__H7N7

A/common teal/Hong Kong/MPK630/2009__H10N9

A/chicken/Wenzhou/602/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/pheasant/Hong Kong/HH185/2007__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

A/wild duck/Jiangxi/19831/2009__H7N7

$�FKLFNHQ�+RQJ�.RQJ�17��������BB+�1���ћ�

A/chicken/Hong Kong/NT406/2006__H9N2

A/chicken/Wenzhou/690/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�767%��:�����BB+�1���ћ�

A/duck/Jiangxi/16326/2010__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/duck/Jiangxi/3230/2009__H7N9

A/common teal/Hong Kong/MPM1740/2011__H7N7

$�FKLFNHQ�+RQJ�.RQJ�)<��:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�)/�������BB+�1���ћ�

A/chicken/Wenzhou/279/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/northern shoveler/Hong Kong/MPC657/2006__H10N9

A/pigeon/Wenzhou/397/2013__H7N7

A/duck/Jiangxi/22041/2008__H4N9

$�SKHDVDQW�+RQJ�.RQJ�17���:�����BB+�1���ћ�

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Jiangxi/25134/2009__H7N6

A/wild duck/Guangdong/520/2001__H1N9

A/pheasant/Hong Kong/HH225/2008__H9N2

A/chicken/Hong Kong/SSP177W/2009__H9N2

A/chicken/Wenzhou/305/2013__H7N7

A/duck/Fujian/6326/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�&5$��:�����BB+�1���ћ�

A/chicken/Hong Kong/YU471W/2008__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/wild waterfowl/Hong Kong/MPL1006/2011__H7N7

A/duck/Jiangxi/23005/2009__H7N3

A/duck/Jiangxi/3152/2009__H7N9

A/chicken/Rizhao/867/2013__H7N9

A/northern shoveler/Hong Kong/MPK276/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/duck/Guangdong/455/2000__H3N9

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/duck/Jiangxi/3283/2009__H7N9

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2�������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<2��:�����BB+�1���ћ�

A/common teal/Hong Kong/MPM1645/2011__H7N1

A/chicken/Hong Kong/TP18/2005__H9N2

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/chicken/Hong Kong/NT449/2007__H9N2

A/duck/Jiangxi/1717/2003__H7N7

A/chicken/Hong Kong/SF379/2006__H9N2

A/silkie chicken/Hong Kong/SF202/2006__H9N2

A/chicken/Hong Kong/NKR133/2006__H9N2

A/chicken/Hong Kong/NT286/2007__H9N2

A/chicken/Hong Kong/TSTB28W/2010__H9N2

$�FKLFNHQ�+RQJ�.RQJ�:)�:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/chicken/Wenzhou/626/2013__H7N7

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/chicken/Hong Kong/AP167W/2006__H9N2

A/chicken/Hong Kong/YU797/2007__H9N2

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Hong Kong/WF204/2005__H9N2

A/wild waterfowl/Hong Kong/MPL705/2011__H7N7

A/goose/Guizhou/829/2012__H10N7

A/duck/Jiangxi/16736/2010__H7N3

A/common teal/Hong Kong/MPM1670/2011__H7N7

A/chicken/Hong Kong/WF163/2005__H9N2

A/northern shoveler/Hong Kong/MPE2984/2008__H10N9

A/duck/Jiangxi/21980/2010__H7N7

A/pheasant/Hong Kong/SF529/2005__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/common teal/Hong Kong/MPD322/2007__H11N9

A/chicken/Hong Kong/YSC82/2008__H9N2

A/duck/Jiangxi/8032/2009__H7N3

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

$�FKLFNHQ�+RQJ�.RQJ�<2������BB+�1���ћ�

A/chicken/Wenzhou/269/2013__H7N7

A/silkie chicken/Hong Kong/NT382/2007__H9N2

A/chicken/Hong Kong/NT155/2008__H9N2

A/silkie chicken/Hong Kong/FY49W/2007__H9N2

A/chicken/Hong Kong/TSTB25W/2010__H9N2

A/chukkar/Hong Kong/CSW948/2008__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/northern shoveler/Hong Kong/MPE2531/2008__H10N9

A/pheasant/Hong Kong/NT279W/2009__H9N2

A/wild waterfowl/Hong Kong/MPM3375/2011__H7N6

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/duck/Jiangxi/21714/2011__H11N9

$�FKLFNHQ�+RQJ�.RQJ�<8���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�&6:���:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�++��������BB+�1���ћ�

A/duck/Guizhou/1078/2011__H11N9

A/chicken/Wenzhou/610/2013__H7N7

A/duck/Yunnan/1282/2007__H11N9

A/wild waterfowl/Hong Kong/MPC729/2006__H11N9

A/wild waterfowl/Hong Kong/MPJ1815/2010__H11N9

A/chicken/Hong Kong/TSTB21/2010__H9N2

A/chicken/Hong Kong/NT211W/2007__H9N2

A/chicken/Wenzhou/299/2013__H7N7

$�FKLFNHQ�+RQJ�.RQJ�)<�:�����BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�-9�������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/TFB130/2006__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Hong Kong/HH181/2007__H9N2

A/duck/Jiangxi/22330/2009__H7N3

A/chicken/Hong Kong/TSTB27/2010__H9N2

A/common teal/Hong Kong/MPL1075/2011__H11N9

A/duck/Jiangxi/3141/2009__H7N9

A/pheasant/Hong Kong/WF288w/2007__H9N2

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/chicken/Hong Kong/TP178/2007__H9N2

A/duck/Jiangxi/23008/2009__H7N7

A/duck/Jiangxi/9631/2009__H7N8

A/chicken/Wenzhou/685/2013__H7N7

A/duck/Jiangxi/3214/2009__H7N9

A/chicken/Hong Kong/YU629/2007__H9N2

A/chicken/Wenzhou/634/2013__H7N7

A/silkie chicken/Wenzhou/792/2013__H7N7

A/chicken/Hong Kong/YU341/2008__H9N2

A/duck/Jiangxi/16309/2010__H7N7

A/chicken/Wenzhou/678/2013__H7N7

A/silkie chicken/Hong Kong/HH137/2008__H9N2

A/silkie chicken/Wenzhou/816/2013__H7N7

A/duck/Jiangxi/25186/2009__H7N6

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/duck/Jiangxi/19521/2009__H7N3

A/chicken/Hong Kong/HH45/2007__H9N2

A/wild waterfowl/Hong Kong/MPL696/2011__H2N9

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/chicken/Hong Kong/TSTB17W/2010__H9N2

A/duck/Jiangxi/1748/2003__H7N7

$�FKLFNHQ�+RQJ�.RQJ�&5$�������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR��������BB+�1���ћ�

A/duck/Jiangxi/1775/2003__H7N7

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Hong Kong/NT272/2008__H9N2

A/duck/Yunnan/87/2007__H7N6

$�FKLFNHQ�5L]KDR���������BB+�1���ћ�

A/eurasian wigeon/Hong Kong/MPK655/2009__H11N9

$�FKLFNHQ�+RQJ�.RQJ�17���:�����BB+�1���ћ�

A/chicken/Hong Kong/YU119/2009__H9N2

A/chicken/Wenzhou/275/2013__H7N7

A/duck/Jiangxi/21669/2009__H7N7

A/duck/Jiangxi/7713/2009__H7N3

A/pigeon/Hong Kong/YU656/2007__H9N2

A/pigeon/Wenzhou/559/2013__H7N7

A/pigeon/Hong Kong/WF255/2007__H9N2

$�FKLFNHQ�:HQ]KRX���������BB+�1���ћ�

A/duck/Wenzhou/771/2013__H7N3

A/duck/Jiangxi/9742/2009__H7N3

A/duck/Jiangxi/3190/2009__H7N9

A/chicken/Hong Kong/SF60/2008__H9N2

$�FKLFNHQ�+RQJ�.RQJ�<2���:�����BB+�1���ћ�

A/chicken/Hong Kong/NT547/2005__H9N2

A/chicken/Hong Kong/CSW530/2011__H9N2

$�FKLFNHQ�+RQJ�.RQJ�7&������BB+�1���ћ�

A/duck/Jiangxi/3096/2009__H7N9

A/duck/Jiangxi/16285/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�)<���:�����BB+�1���ћ�

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

A/chicken/Hong Kong/NT10/2011__H9N2

A/duck/Jiangxi/9711/2009__H7N3

A/chicken/Hong Kong/CSW475/2009__H9N2
A/chicken/Hong Kong/FY85/2008__H9N2

A/duck/Wenzhou/775/2013__H7N2

A/duck/Jiangxi/3169/2009__H7N9

A/chicken/Wenzhou/640/2013__H7N7

A/chicken/Hong Kong/SSP492/2005__H9N2

A/chicken/Hong Kong/TC176/2006__H9N2

A/chicken/Wenzhou/331/2013__H7N7

A/eurasian wigeon/Hong Kong/MPK653/2009__H11N9

A/duck/Yunnan/2908/2009__H11N9

$�FKLFNHQ�5L]KDR����������BB+�1���ћ�

$�FKLFNHQ�+RQJ�.RQJ�-9���:�����BB+�1���ћ�

A/northern pintail/Hong Kong/MPC2085/2007__H11N9

A/duck/Fujian/6380/2010__H7N3

A/duck/Fujian/6388/2010__H7N3

$�FKLFNHQ�+RQJ�.RQJ�<8��������BB+�1���ћ�

A/chicken/Hong Kong/WF4/2007__H9N2

1995.0 2000.0 2005.0 2010.0 2015.0

A/chicken/Hong Kong/CRA45W/2010__H9N2

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Shandong/01/2009__H9N2

A/chicken/Wenzhou/189/2013__H7N7

A/environment/Hunan/1-81/2007__H9N2

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Shandong/03/2010__H9N2

A/chicken/Shandong/HY/2009__H9N2

A/chicken/Wenzhou/253/2013__H9N2

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Rizhao/1436/2013__H9N2

A/chicken/Rizhao/55/2013__H9N2

A/chicken/Wenzhou/662/2013__H7N7

A/chicken/Shandong/02/2009__H9N2

A/chicken/Shandong/BD/2010__H9N2

A/chicken/Wenzhou/642/2013__H9N2

A/swine/Yangzhou/1/2008__H9N2

A/Anhui/1/2013__H7N9

A/chicken/Shandong/01/2010__H9N2

A/chicken/Shanghai/14/2001__H9N2

A/chicken/Shandong/FX/2009__H9N2

A/chicken/Shandong/1231/2008__H9N2

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Yangzhou/11/2010__H9N2

A/chicken/Rizhao/85/2013__H9N2

A/chicken/Rizhao/1313/2013__H9N2

A/silkie chicken/Wenzhou/816/2013__H7N7

A/chicken/Shuanggou/1/2011__H9N2

A/pigeon/Wenzhou/397/2013__H7N7

A/chicken/Shandong/SG2/2009__H9N2

A/swine/Shandong/106/2007__H3N2

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/chicken/Zhejiang/HJ/2007__H9N2

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/299/2013__H7N7

A/chicken/China/AH-10-01/2010__H9N2

A/chicken/Rizhao/723/2013__H9N2

A/environment/Chang Sha/6/2009__H9N2

A/chicken/Rizhao/249/2013__H9N2

A/chicken/Hong Kong/FL96/2010__H9N2

A/chicken/Wenzhou/279/2013__H7N7

A/chicken/Rizhao/1363/2013__H9N2

A/chicken/Hubei/10/2009__H9N2

A/chicken/Hunan/5260/2005__H9N2

A/chicken/Wenzhou/640/2013__H7N7

A/Shanghai/1/2013__H7N9

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Tibet/S2/2009__H9N2

A/Hangzhou/1/2013__H7N9

A/chicken/Hong Kong/YU219/2010__H9N2

A/chicken/Shandong/PD/2009__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Shanghai/2/2002__H9N2

A/chicken/Guangdong/ZHJ/2011__H9N2

A/chicken/Wenzhou/606/2013__H9N2

A/duck/Zhejiang/3/2002__H9N2

A/chicken/Wenzhou/275/2013__H7N7

A/chicken/Rizhao/651/2013__H9N2

A/environment/Hunan/2-84/2007__H9N2

A/chicken/Wenzhou/598/2013__H9N2

A/pigeon/Shanghai/S1069/2013__H7N9

A/chicken/Shandong/SG1/2009__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/environment/Xinjiang/6/2009__H5N1

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Shanghai/S1053/2013__H7N9

A/chicken/Wenzhou/614/2013__H9N2

A/pigeon/Xuzhou/1/2011__H9N2

A/silkie chicken/Wenzhou/792/2013__H7N7

A/chicken/Wenzhou/323/2013__H7N7

A/chicken/Hunan/6108/2005__H9N2

A/chicken/Taixing/10/2010__H9N2

A/chicken/Hebei/1102/2010__H5N2

A/chicken/Wenzhou/685/2013__H7N7

A/chicken/Henan/1/2002__H9N2

A/chicken/Rizhao/437/2013__H9N2

A/chicken/Rizhao/853/2013__H9N2

A/black-billed magpie/Guangxi/29/2005__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Wenzhou/331/2013__H7N7

A/chicken/Jiangsu/Q3/2010__H9N2

A/chicken/Xiangshui/1/2011__H9N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Shandong/KD/2009__H9N2

A/swine/Shandong/133/2007__H3N2

A/duck/Wuxi/7/2010__H9N2

A/silkie chicken/Wenzhou/812/2013__H9N2

A/chicken/Wenzhou/278/2013__H7N7

A/brambling/Beijing/16/2012__H9N2

A/chicken/Rizhao/15/2013__H9N2

A/chicken/Yongcheng/1/2011__H9N2

A/environment/Hunan/5-38/2007__H9N2

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Xigou/1/2011__H9N2

A/Chicken/Shanghai/F/98__H9N2

A/Ck/HK/YU463/2003__H9N2

A/chicken/Henan/1/2004__H9N2

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Dawang/1/2011__H9N2

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Rizhao/875/2013__H7N9

A/Shanghai/2/2013__H7N9

A/chicken/Vietnam/OIE-0056/2012__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Rizhao/871/2013__H7N9

A/chicken/Henan/1/2005__H9N2

A/chicken/Wenzhou/305/2013__H7N7

A/chicken/Henan/2/2004__H9N2

A/chicken/Shandong/02/2010__H9N2

A/chicken/Shandong/WL/2009__H9N2

A/chicken/Hunan/4444/2005__H9N2

A/chicken/Rizhao/811/2013__H9N2

A/feces/Hunan/3-91/2007__H9N2

A/chicken/Rizhao/1339/2013__H9N2

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Zibo/B1/2008__H9N2

A/chicken/Hebei/C4/2008__H9N2

A/chicken/Shandong/BD/2008__H9N2

A/chicken/Henan/1/2003__H9N2

A/chicken/Wenzhou/645/2013__H7N7

Year

1.0

1.0

1.0

1.0

1.0 1.0

0.65

1.0

1.0

1.0

1.0

1.0

0.27

0.99

0.94

0.78

0.97

0.97

0.33

1.0

1.0

1.0

1.01.0

1.0

1.0
1.0

1.0

0.35

0.93
0.76

0.94

0.91

0.98

0.67
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Supplementary Figure 12. Amino acid substitutions mapped onto the phylogenies. Phylogenies of a, PB2, b, PB1, c, PA, d, NP, e, N9, f, NS, g, M, h, H7 and i, N7 are shown. Substi-
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A/silkie chicken/Wenzhou/816/2013__H7N7

A/chicken/Wenzhou/626/2013__H7N7

A/duck/Wenzhou/47/2013__H7N7

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/mallard/Korea/GH171/2007__H7N7

A/pigeon/Wenzhou/559/2013__H7N7

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/duck/Hokkaido/W90/2007__H10N7

A/mallard/Italy/299/2005__H7N7

Δ53-72;
E79G;
N82S;
V115I

R273K;
T384I

E46G;
L78S;
D358G

I99V;
V263I

I26L;
K40T;
S82N;
S284N;
S332P;
N400S

L48S;
S89G;
S110T;
M255I;
V262I;
F354Y;
A391T;
I410V;
L446I

S248N

A391T

K273R

K437E

T40A

K286N

S248G R315S

N197D

T16A

K79E;
K126N;
Y251H;
S333T;

S40G

A81T

I57V;
I305V; 
V350I

S442G

N331D;
E416D

W439L; N443D

K38R; S269Y

D418E

N172S

V107I;
K263R

G91W; S112N

I26M

Δ69-73;
G84N;
T401A

L428V; T441A

0.0070

A/mallard/Czech Republic/13438-29K/2010__H11N9

A/wild waterfowl/Hong Kong/MPP1311/2013__H2N9

A/chicken/Shanghai/S1053/2013__H7N9

A/duck/Mongolia/119/2008__H7N9

A/chicken/Rizhao/515/2013__H7N9

A/wild bird/Korea/A3/2011__H7N9

A/Anhui/1/2013__H7N9

A/chicken/Rizhao/871/2013__H7N9

A/Shanghai/1/2013__H7N9

A/northern shoveler/Hong Kong/MPL133/2010___H2N9

A/Shanghai/2/2013__H7N9

A/wild bird/Korea/A14/2011__H7N9

A/environment/Shanghai/S1088/2013__H7N9

A/duck/Chiba/23/2006__H11N9

A/anas crecca/Spain/1460/2008__H7N9

A/duck/Jiangxi/21714/2011__H11N9

A/duck/Tsukuba/239/2005__H11N9

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/duck/Tsukuba/441/2005__H11N9

A/chicken/Rizhao/867/2013__H7N9

A/duck/Guizhou/1078/2011__H11N9

A/wild bird/Korea/A9/2011__H7N9

A/Baikal teal/Hongze/14/2005__H11N9

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/pigeon/Shanghai/S1069/2013__H7N9

A/northern shoveler/Hong Kong/MPL961/2011__H2N9

A/spot-billed duck/Korea/447/2011__H7N9

A/wild waterfowl/Hong Kong/MPL1060/2011__H11N9

A/Hangzhou/1/2013__H7N9

K128E;
V213I;
V412I T134A; T201A; K272R

A146S; P230T; H292Y

V42G; R65K; C72G; L74P; L75R; I96M

V252I

L235I

A130E

M173T

D127N

G195V

G151E; Q231K; F535L

E403G; F546V

V223M

V430M

D127N; L210M; K414R

D127V;
L186I;
G294R

V282I

S293G; I335S

N55S;
Q172P;
D183A;
G214R;
R229G;
A310V;
D385N;
I387M

D183N;
I188V;
N455D

N183S;
G195V;
D285N;
T410N;
A541V

Q235L

D285N;
R321K

I14T

A18S

A143V

M173T

I211V
V11I;
T130A;
T198A;
N285D;
N307D;
E321R;
M427I

R181K;
I298V;
I335T

0.0070

A/wild bird feces/Korea/ESD07/2005_H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/duck/Mongolia/119/2008__H7N9

A/pigeon/Shanghai/S1069/2013__H7N9

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Shanghai/S1053/2013__H7N9

A/chicken/Rizhao/515/2013__H7N9

A/duck/Shimane/137/2006__H7N3

A/duck/Wenzhou/47/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/mallard/Korea/5-80/2005__H7N8

A/chicken/Wenzhou/678/2013__H7N7

A/pigeon/Wenzhou/559/2013__H7N7

A/duck/Zhejiang/2/2011__H7N3

A/chicken/Wenzhou/640/2013__H7N7

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/275/2013__H7N7

A/chicken/Wenzhou/305/2013__H7N7

A/chicken/Wenzhou/602/2013__H7N7

A/duck/Fujian/6326/2010__H7N3

A/duck/Zhejiang/12/2011__H7N3

A/Shanghai/1/2013__H7N9

A/pigeon/Wenzhou/397/2013__H7N7

A/duck/Hokkaido/143/2003__H7N1

A/northern pintail/Akita/1368/2008__H7N7

A/duck/Wenzhou/771/2013__H7N3

A/duck/Fujian/6380/2010__H7N3

A/chicken/Wenzhou/626/2013__H7N7

A/chicken/Wenzhou/279/2013__H7N7

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/silkie chicken/Wenzhou/793/2013__H7N7

A/Shanghai/2/2013__H7N9

A/wild bird/Korea/5-77/2005__H7N8

A/chicken/Wenzhou/189/2013__H7N7

A/duck/Mongolia/867/2002__H7N1

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Wenzhou/634/2013__H7N7

A/duck/Zhejiang/10/2011__H7N3

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Rizhao/867/2013__H7N9

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/goose/Guangdong/7472/2012__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/Hangzhou/1/2013__H7N9

A/wild bird feces/Nakdonggang/2-14/2004__H7N2

a (PB2)

g (M1/M2) h (H7)

i (N7)

f (NS1/NS2)

e (N9)

b (PB1) c (PA) d (NP)

0.0040

A/chicken/Hong Kong/HH8/2010__H9N2

A/pigeon/Shanghai/S1069/2013__H7N9

A/chicken/China/AH-10-01/2010__H9N2

A/chicken/Hong Kong/NT155_08_H9N2

A/chicken/Wenzhou/189/2013__H7N7

A/equine/Guangxi/3/2011__H9N2

A/chicken/Jiawang/2/2011__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Shanghai/C1/2012__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/chicken/Rizhao/15/2013__H9N2

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Hong Kong/YU250W/2011__H9N2

A/chicken/Wenzhou/642/2013__H9N2

A/chicken/Yongcheng/1/2011__H9N2

A/chicken/Hong Kong/YU214/2010__H9N2

A/chicken/Shuanggou/1/2011__H9N2

A/chicken/Wenzhou/299/2013__H7N7

A/chicken/Rizhao/1339/2013__H9N2

A/brambling/Beijing/16/2012__H9N2

A/chicken/Wenzhou/614/2013__H9N2

A/chicken/Rizhao/55/2013__H9N2

A/Shanghai/1/2013__H7N9

A/silkie chicken/Wenzhou/816/2013__H7N7

A/chicken/Shanghai/C2/2012__H9N2

A/chicken/Wenzhou/606/2013__H9N2

A/chicken/Rizhao/853/2013__H9N2

A/chicken/Wenzhou/598/2013__H9N2

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Dawang/1/2011__H9N2

A/chicken/Tongshan/1/2011__H9N2

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Shanghai/S1053/2013__H7N9

A/pigeon/Xuzhou/1/2011__H9N2

A/chicken/Hong Kong/CRA45W/2010__H9N2

A/chicken/Hong Kong/FL96/2010__H9N2

A/chicken/Qianzhou/12/2010__H9N2

A/chicken/Wenzhou/275/2013__H7N7

A/chicken/Shanghai/C3/2012__H9N2

A/chicken/Wenzhou/89/2013__H7N7

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Jiangsu/Q3/2010__H9N2

A/Hangzhou/1/2013__H7N9

A/silkie chicken/Wenzhou/812/2013__H9N2

A/chicken/Zhejiang/611/2011__H9N2

A/chicken/Xigou/1/2011__H9N2

A/environment/Shanghai/S1088/2013__H7N9

A/chicken/Hebei/1102/2010__H5N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Zhejiang/329/2011__H9N2

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/chicken/Rizhao/651/2013__H9N2

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Wenzhou/253/2013__H9N2

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Yangzhou/11/2010__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

R174K

M107L
L181I

E97K

E97K

L10P

D24E

K95R

D156E

K97E

0.0060

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Wenzhou/662/2013__H7N7

A/chicken/Wenzhou/640/2013__H7N7

A/pigeon/Xuzhou/1/2011__H9N2

A/chicken/Hunan/5260/2005__H9N2

A/chicken/Hunan/6108/2005__H9N2

A/chicken/Shandong/01/2010__H9N2

A/chicken/Shandong/SG2/2009__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/chicken/Rizhao/515/2013__H7N9

A/chicken/Henan/1/2004__H9N2

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Henan/2/2004__H9N2

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Shanghai/1/2002__H9N2

A/brambling/Beijing/16/2012__H9N2

A/duck/Tibet/S2/2009__H9N2

A/chicken/Wenzhou/606/2013__H9N2

A/duck/Jiangsu/1/2002__H9N2

A/duck/Zhejiang/3/2002__H9N2

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Guangdong/A1/2003__H9N2

A/chicken/Wenzhou/624/2013__H7N7

A/chicken/Shandong/KD/2009__H9N2

A/silkie chicken/Wenzhou/793/2013__H7N7

A/chicken/Shandong/12/2008__H9N2

A/chicken/Shanghai/Y2/2007__H9N2

A/chicken/Shandong/HY/2009__H9N2

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Yangzhou/11/2010__H9N2

A/chicken/Tibet/S4/2009__H9N2

A/chicken/Shandong/1231/2008__H9N2

A/Shanghai/1/2013__H7N9

A/chicken/Wenzhou/678/2013__H7N7

A/chicken/Hebei/0329/2007__H9N2

A/chicken/Dawang/1/2011__H9N2

A/chicken/Hubei/10/2009__H9N2

A/chicken/Hunan/4444/2005__H9N2

A/pigeon/Wenzhou/397/2013__H7N7

A/chicken/Shandong/02/2009__H9N2

A/chicken/Wenzhou/634/2013__H7N7

A/environment/Xinjiang/6/2009__H5N1

A/chicken/Wenzhou/598/2013__H9N2

A/environment/Chang Sha/6/2009__H9N2

A/silkie chicken/Wenzhou/812/2013__H9N2

A/chicken/Shandong/01/2009__H9N2

A/Hangzhou/1/2013__H7N9

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Zhejiang/HJ/2007__H9N2

A/chicken/Henan/1/2005__H9N2

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Shandong/LY/2006__H9N2

A/chicken/Xigou/1/2011__H9N2

A/chicken/Shuanggou/1/2011__H9N2

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Shanghai/Y1/2008__H9N2

L95P
S60N

D2K; S3T; D2K; S3T

E71K

S3F; S3F

T170I

A30D

S80G

A143S

T197N; L40I

L36I

N127T

Q40H

V111I

H63Q
F77L; 
M79I; 
A86S; 
I123V;
L141I;
A155S;
R204G

D71E;
V180I

V111I;
P212S

L27M

G179E;
G22R

I68M; V180I

S450N

N21D

S84N

K87R
T350A

R162G
L466F

N492S

I371M

M239V

0.0080

A/chicken/Hong Kong/YO28/2011__H9N2

A/chicken/Shandong/FX/2009__H9N2

A/feces/Hunan/3-91/2007__H9N2

A/silkie chicken/Hong Kong/YU595W/2011__H9N2

A/chicken/Hong Kong/TC18/2011__H9N2

A/chicken/Qianzhou/12/2010__H9N2

A/duck/Wuxi/7/2010__H9N2

A/chicken/Rizhao/853/2013__H9N2

A/chicken/Rizhao/867/2013__H7N9

A/chicken/Wuxi/7/2010__H9N2

A/chicken/Hong Kong/WF1W/2012__H9N2

A/chicken/Hong Kong/FL96/2010__H9N2

A/chicken/Wenzhou/614/2013__H9N2

A/chicken/Hong Kong/JV17/2012__H9N2

A/chicken/Hong Kong/YU214/2010__H9N2

A/chicken/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Zhejiang/329/2011__H9N2

A/chicken/Xiangshui/1/2011__H9N2

A/chicken/Shanghai/Q0808-2/2008__H9N2

A/chicken/Shandong/KD/2009__H9N2

A/chicken/Hong Kong/YO12W/2012__H9N2

A/chicken/Jiangsu/Q3/2010__H9N2

A/chicken/Anhui/HF/2010__H9N2

A/Shanghai/1/2013__H7N9

A/chicken/Guangdong/ZCY/2011__H9N2

A/chicken/Hong Kong/CSW445W/2011__H9N2

A/chicken/Wenzhou/666/2013__H7N7

A/chicken/Hong Kong/CRA45/2010__H9N2

A/chicken/Wenzhou/642/2013__H9N2

A/chicken/Hong Kong/NT266/2012__H9N2

A/chicken/Wenzhou/678/2013__H7N7

A/silkie chicken/Wenzhou/812/2013__H9N2

A/chicken/Shanghai/C3/2012__H9N2

A/pigeon/Wenzhou/497/2013__H7N7

A/chicken/Shandong/BD/2010__H9N2

A/chicken/Rizhao/1339/2013__H7N9

A/chicken/Hong Kong/YU150W/2012__H9N2

A/chicken/Hong Kong/HH8/2010__H9N2

A/chicken/Wenzhou/610/2013__H7N7

A/chicken/Guangdong/ZHJ/2011__H9N2

A/chicken/Vietnam/OIE-1611/2012__H9N2

A/chicken/Vietnam/OIE-2468/2012__H9N2

A/chicken/Hong Kong/YU551W/2011__H9N2

A/chicken/Wenzhou/640/2013__H7N7

A/chicken/Shanghai/C2/2012__H9N2

A/chicken/Hong Kong/WF3/2012__H9N2

A/chicken/Wenzhou/269/2013__H7N7

A/chicken/Wenzhou/645/2013__H7N7

A/Zhejiang/DTID-ZJU01/2013__H7N9

A/chicken/Wenzhou/634/2013__H7N7

A/chicken/Zhejiang/611/2011__H9N2

A/chicken/Hong Kong/JV75/2011__H9N2

A/chicken/Zhejiang/607/2011__H9N2

A/chicken/Hebei/1102/2010__H5N2

A/chicken/Wenzhou/698/2013__H7N7

A/chicken/Rizhao/1436/2013__H9N2

A/chicken/Wenzhou/89/2013__H7N7

A/chicken/Wenzhou/626/2013__H7N7

A/chicken/Hong Kong/FY6W/2012__H9N2

A/chicken/Tongshan/1/2011__H9N2

A/chicken/Shandong/03/2010__H9N2

A/swine/Yangzhou/1/2008__H9N2

A/swine/Taizhou/5/2008__H9N2

A/pigeon/Wenzhou/397/2013__H7N7

A/chicken/Hong Kong/CRA45W/2010__H9N2

A/chicken/Wenzhou/253/2013__H9N2

A/chicken/Hong Kong/TC8/2012__H9N2

A/chicken/Shanghai/Q0812-2/2008__H9N2

A/chicken/Shandong/02/2010__H9N2

A/chicken/Hong Kong/FY64W/2010__H9N2

A/chicken/Yongcheng/1/2011__H9N2

A/chicken/Rizhao/55/2013__H9N2

A/chicken/Rizhao/875/2013__H7N9

A/chicken/Wenzhou/602/2013__H7N7

A/chicken/Wenzhou/690/2013__H7N7

A/chicken/Zhejiang/Q1D4/2010__H9N2

A/chicken/Rizhao/1363/2013__H9N2

A/pigeon/Shanghai/S1069/2013__H7N9

A/chicken/Wenzhou/189/2013__H7N7

A/chicken/Wenzhou/658/2013__H7N7

A/chicken/Hong Kong/YO151W/2011__H9N2
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Supplementary Figure 13. Determination of viral load shed by ferrets or in ferret tissues. Ferrets were intranasally inoculated with Ck/W-
Z/610/2013(H7N7) at a high dose (106.5 PFU, red) or a low dose (104.5 PFU, blue). Virus titres determined by TCID50 assays from nasal washes a, high 
dose; b, low dose; c, rectal swabs; d, nasal turbinates; e, trachea; f, lungs. Results are the mean± SEM for 3 ferrets. The dotted line represents the 
limit of detection.
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Supplementary Figure 14. Histopathology and immunohistochemical analyses of ferret tissues. Ferrets were 
intranasally inoculated with Ck/WZ/610/2013(H7N7) at a high (106.5 PFU) or low (104.5 PFU) dose and tissues were 
stained with in!uenza nucleoprotein (NP) antigen or hematoxylin and eosin (HE). NP staining (brown colour) in a, 
nasal turbinates, 5 dpi, high dose; b, trachea, 3dpi, low dose; c, hilar lymph node, 3 dpi, high dose; d-i, HE and NP 
stained pairs of adjacent sections of pulmonary tissue; d, e, 5 dpi low dose; f, g, 3 dpi, high dose; h, i, 3 dpi, high 
dose, showing the most severely damaged pulmonary regions. Scale bars indicate a, b 100 μm, c-i 200 μm.



 
 

2 Supplementary Discussion 
 

2.1 Prevalence of influenza viruses in Wenzhou, Rizhao and Shenzhen 

Chickens, ducks and pigeons were sampled at LPMs in Wenzhou where 150 chickens (Gallus 

gallus), 60 ducks (Anas platyrhynchos) and 10 pigeons (Columba livia) had oropharyngeal and 

cloacal swab samples taken (Supplementary Table 1). 157 chicken, 5 duck and 168 pigeon 

faecal samples were taken when the birds could not be swabbed and the source of the dropping 

was clear. Haemagglutinination (HA) positive agents (isolates) were detected in 40.7% of the 

chicken, 20.0% of the duck and 10.1% of the pigeon samples (Pearson’s �2, P>0.05). Most of 

the positive samples were avian paramyxoviruses (APMV).  

 

H7 was found in 10.1% of chicken, 2.4% of duck and 1.6% of pigeon samples (Pearson’s �2, 

P<0.01), with the incidence of H9 being 5.7%, 0.0% and 0.0% in these animals, respectively. 

In chickens 69.6% of the H7 and 96.1% of the H9 isolates were obtained from oropharyngeal 

swabs (Pearson’s �2, P<0.01), whereas no H7 or H9 isolates came from oropharyngeal swabs 

in ducks and pigeons. Mixed infection of H7 and H9 influenza viruses were found only in 

chicken oropharyngeal samples, with 46.9% of H7 and 60.0% of H9 oropharyngeal isolates 

being mixed infections. 

 

In farms at Wenzhou, chickens, ducks, geese (Anser cygnoides) and pigeons were sampled and 

samples were also taken from drinking water. Of the 951 samples taken, only 2 (0.2%) were 

HA positive, both from ducks, with no H7, one H9, and one H1 isolate. Wetland samples of 

faecal droppings from wild birds did not contain any HA positive agents. 

 



 
 

At markets in Rizhao, chickens, ducks, pigeons and geese provided a total of 1,308 samples, 

with 84.9% of all the samples being from chickens. Of these, 8.8% were positive for HA agents, 

and all but one of the HA positive samples came from chickens. H7 and H9 were only 

identified from chickens with all 8 H7 isolates and 46 of 47 H9 isolates being from 

oropharyngeal samples. One chicken oropharyngeal sample contained an H7/H9 mixed 

infection. Overall 83.5% of the positive samples were from oropharyngeal swabs (Pearson’s �

2, P<0.01). At farms in Rizhao, 253 samples were taken from chickens with 6.3% (16) positive 

for HA agents, of which none were H7 and 1.6% (4) were H9. Oropharyngeal swabs contained 

75% of the positive samples and 50% of those positive for H9. 

 

At Shenzhen, only markets were sampled with a total of 226 samples taken from chickens, 

ducks, chukar (Alectoris chukar) and quail (Coturnix japonica), with 11.1% positive for HA 

agents, of which 56% were from duck cloacal swabs. No H7 or H9 isolates were detected from 

chickens or ducks and no H7 and 7 H9 were detected from chukar partridge and quail (minor 

poultry). 

 

The overall pattern of the prevalence of H7 and H9 viruses at the sampling sites was that H7 

isolates were only, and H9 isolates were predominately, found in markets, not in farms or 

wetlands. Both H7 and H9 isolates were predominately found in chickens and predominately 

from oropharyngeal samples. This strongly supports markets, and chickens at markets, as the 

source of the recent H7 outbreak in humans. The high frequency of H7 and H9 isolates in 

oropharyngeal samples suggests that replication in the upper respiratory tract of chickens needs 

to be considered as a factor in the emergence of the H7 viruses. Mixed infections of the H7 and 

H9 influenza viruses were common in the chicken samples from the Wenzhou markets and 

were also seen at the Rizhao markets. This is consistent with the reassortant nature of the H7N9 



 
 

and H7N7 viruses outlined in the main text and the ongoing reassortment with H9N2 viruses 

that is seen among these isolates. 

 

APMV positive samples made up 58.8% of the total of positive samples identified. Like the H7 

and H9 samples, APMV was mainly identified from market samples. Subtypes of influenza 

viruses other than H7 or H9 were identified less frequently. These were mostly from duck 

cloacal samples, with only 2 isolates identified from chickens (one from a cloacal sample and 

one from a faecal sample). Only from duck cloacal samples at the LPM in Wenzhou was more 

than one (not H7 or H9) HA subtype detected (Supplementary Table 1). 

 

2.2 Molecular dating of the introduction of the 2013 human-outbreak H7 lineage to 

domestic birds and humans 

Introductions of H7 viruses from Eurasian wild birds to domestic ducks in China have occurred 

multiple times (Fig. 1, Supplementary Figs 2-10). Most of these introductions differed little 

from the originating wild bird lineage as shown by a low number of substitutions (0.0016 – 

0.0021 substitutions/site (s/s)) on the branch to the domestic duck lineage. The exception was 

the lineage indicated ‘a’ in Fig. 1a, which leads to the 2013 outbreak viruses. This lineage 

forms a long branch with a greater amount of substitution (0.0182 s/s); Supplementary Fig. 2), 

which could be due to the accumulation of genetic substitutions at a higher rate (arising from 

positive selection and/or more replication cycles per unit time) or a longer time period before 

viruses of this lineage were detected. Molecular clock analysis estimates that the evolutionary 

rate of this branch is 2.4-5.5x10-3 substitutions/site/year (s/s/y) (95% highest posterior density, 

HPD), which is slightly lower than the overall rate in the H7 viruses (5.21-6.29x10-3 s/s/y 95% 

HPD). The clock analysis suggests that lineage ‘a’ diverged from viruses of the Eurasian wild 

bird gene pool in June 2003 (tDiv; median date; 95% HPD: Sep 2002 - Dec 2003; 



 
 

Supplementary Fig. 2b), and the tMRCA of all the subsequent viruses in lineage ‘a’ was 

estimated as February 2009 (median date; 95% HPD: Jan 2008 - Dec 2009). Thus, a lack of 

sampling during this period may be the better explanation of the long tree branch from the 

Eurasian wild bird gene pool viruses to lineage ‘a’. The time from the tMRCA of lineage ‘a’ to 

the present, at about 4 years, is substantially longer than the apparent duration of other H7 

lineages introduced to domestic waterfowl populations in China (0.3-2.1 years; supplementary 

Fig 2b). Lineage ‘a’ diverged around March 2011 (median date; 95% HPD: Aug 2010 – Oct 

2011) into two lineages, ‘b’ and ‘c’ (Fig. 1), which gave rise to the H7N9 and H7N7 viruses 

described here. 

 

Lineage ‘b’ in the H7 phylogeny contains the H7N9 viruses that were part of the recent 

outbreak in China (Fig. 1a; Supplementary Fig. 2). For the H7 of the H7N9 viruses, a tMRCA 

of May 2012 (median; 95% HPD: Nov 2011 - Oct 2012) was estimated. All the H7N9 viruses 

have poultry H9N2-like internal genes. Previous studies have suggested that the N9 

neuraminidase genes of H7N9 viruses are genetically closest to South Korean and European 

wild bird isolates (e.g. A/wild bird/Korea/A14/2011 (H7N9); A/mallard/Czech 

Republic/13438-29K/2010 (H11N9))3,4. However, the data obtained here shows that the N9 of 

H2N9 and H11N9 viruses sampled from migratory birds at Maipo wetlands, Hong Kong (2010-

2013; denoted ‘*’ in Fig. 1b) cluster with, and some are more similar to, the H7N9 viruses. 

Two domestic duck viruses from Jiangxi and Guizhou also cluster with the Hong Kong wild 

bird viruses (‘*’ Fig. 1b), suggesting that ancestral viruses containing the precursor N9 gene of 

the H7N9 outbreak lineage might have been carried, for several years, by migratory birds 

stopping in southern China, and that these birds have occasionally passed the gene to the 

domestic ducks of China. Molecular clock analyses show that the H7N9 viruses diverged from 

the Hong Kong wild bird virus lineage in January 2011 (median; 95% HPD: Jun 2010 – Jul 



 
 

2011) and the tMRCA of the N9 of the H7N9 viruses was November 2011 (median; 95% HPD: 

Feb 2011 – Jul 2012). 

 

Lineage ‘c’ led to the viruses identified in Wenzhou, which, unlike the early H7N3 viruses of 

lineage ‘a’, are H7N7 viruses (WZ-H7N7) (Fig. 1a, Supplementary Figs 2, 4). These data 

suggest the WZ-H7N7 viruses acquired an N7 neuraminidase gene from domestic waterfowl 

viruses belonging to lineage ‘d’ (Fig. 1c) that comprises H7N7 viruses established in China. 

There are two subgroups in lineage ‘c’ (WZ-Ck-H7N7, WZ-Dk-H7N7; Fig 1a) that differ in the 

origins of their internal gene cassettes. For WZ-Ck-H7N7, the internal gene cassette is similar 

to that of poultry H9N2 viruses circulating in China, while WZ-Dk-H7N7 has internal genes 

from the Eurasian gene pool, but predominately from the ZJ-5 sublineage and similar to the 

early H7N3 viruses of lineage ‘a’ (Fig. 1a). This suggests WZ-Ck-H7N7 viruses formed when 

a WZ-Dk-H7N7-like virus acquired H9N2-like internal genes (Fig. 2). Molecular dating 

indicates an approximate 2-3 year unsampled period between the estimates of tDiv and tMRCA 

for the NP and NS genes (Supplementary Fig. 11b), while this period for the M gene is much 

shorter (median tDiv and tMRCA estimates, May 2012 and Oct 2012). If all the H9N2-like 

internal genes reassorted with H7 viruses in a single event, this would have likely occurred in 

November 2011 - July 2012 (i.e. the period when the 95% HPD tDiv - tMRCA range estimates 

overlap; Supplementary Fig. 11b). 

 

Both the 2013 H7N9 and WZ-Ck-H7N7 viruses have three major sources for their segments. 

Most probably two consecutive ‘double’ reassortment events generated the viruses although a 

single ‘triple’ reassortment event (requiring a mixed infection of three viruses) could be 

possible. In Wenzhou the WZ-Dk-H7N7 viruses with similar internal gene cassettes to the early 

lineage ‘a’ viruses suggest a ‘double’ reassortant between the earlier H7N3 viruses and an N7 



 
 

virus, followed by reassortment with an H9N2 virus to give the WZ-Ck-H7N7 lineage. It seems 

probable that an intermediate ‘double’ reassortant H7N9 virus might have been generated from 

the early lineage ‘a’ H7N3 and N9 viruses related to Dk/JX/21714/2011 (H11N9), which 

shares polymerase genes of similar origin with the early lineage ‘a’ viruses. While such a 

precursor virus has not yet been identified, a reassortment event that might have generated it 

would be expected to have occurred between August 2010 and July 2012 (i.e. the period when 

the tDiv - tMRCA range estimates of the H7 and N9 segments of the H7N9 virus lineage 

overlap; Supplementary Fig. 11a).  

 

As noted in the main text, the H9N2-derived internal genes of the H7N9 and H7N7 viruses 

form distinct subgroups. If the H9N2-derived internal genes reassorted in one event to form the 

current H7N9 viruses, this most likely occurred between July 2011 and October 2012 (when 

the tDiv - tMRCA range estimates of the internal genes overlap, Supplementary Fig. 11a). This 

period overlaps that of the similar hypothesised reassortment event for WZ-Ck-H7N7 viruses. 

The hypothetical reassortment pathway underlying the genesis of the recent outbreak-related 

H7N9 viruses is illustrated in Fig. 2. 

 

The H9N2-like internal genes of the H7N9 and WZ-Ck-H7N7 lineages are phylogenetically 

placed within the relatively recent ZJ-HJ/07-like poultry H9N2 sub-lineage of the SH-F/98 

lineage predominant in China (Fig. 1d and Supplementary Figs 5-10).  ZJ-HJ/07 sub-lineage 

viruses likely acquired a PB2 segment from Eurasian waterfowl gene pool viruses during 

March 2003 – February 2004 (Supplementary Fig. 10b) while the other segments remain from 

the SH-F/98 lineage. These viruses form a distinct sub-lineage in the PB2 gene tree 

(Supplementary Fig. 5), which is maintained in the other segments (note that, exceptionally, the 

PA segment of the ZJ-HJ/07 virus itself lies outside its named sub-lineage and the SH-F/98 



 
 

lineage). ZJ-HJ/07-like viruses formed two distinct subgroups (‘α’ and ‘β’, initially defined 

using the PB2 phylogeny; Supplementary Figs 5-10). The NS gene segment of the H7N9 

viruses appears to originate from subgroup ‘α’, while the other internal gene segments appear 

to be derived from subgroup ‘β’ (Supplementary Figs 5-10) as previously noted3. However, 

given the frequent reassortment among sub-lineages of H9N2 viruses, genome sequence data 

from more recent H9N2 viruses are needed to fully understand the detailed evolutionary origins 

of these internal genes. 

 

Ongoing reassortment of the internal genes of both H7 lineages with those of co-circulating 

highly similar H9N2 viruses is occurring (Supplementary Figs 5-10), leading to a variety of 

‘genotypes’ of both sets of viruses. Whether this affects the transmissibility or pathogenicity of 

these viruses remains to be determined. The molecular dating data suggest it is possible that the 

H7N9 viruses were formed before the H7N7 viruses. That would be consistent with the known 

wider spread of the H7N9 viruses, but greater surveillance is needed to determine the range of 

the H7N7 viruses or other variants of H7 viruses that may have been created. 

 

2.3 Genetic changes for the emergence of H7N9 and H7N7 

Genetic substitutions that occur on the tree branches prior to the H7N9 and H7N7 lineages are 

usually shared by most (if not all) viruses of that lineage. Some of these substitutions might be 

related to the emergence of the H7N9 and H7N7 viruses. Supplementary Fig. 12 summarises 

these substitutions by mapping them to the phylogeny branches where they occur. The H7 HA 

protein sequences of the H7N9 and WZ-Ck-H7N7 viruses have the largest number of these 

substitutions, while the NP, M1 and NS2 proteins have the least. Many of these substitutions in 

H7N9 and WZ-Ck-H7N7 are novel or rarely seen in existing sequence databases.  

 



 
 

In the HA protein (Supplementary Fig. 12h), amino acid substitutions occurred in parallel at 

residue 183 during the emergence of the H7N9 and WZ-Ck-H7N7 viruses. In lineage ‘a’ (Fig. 

1a) residue 183 is originally aspartic acid (D) and mutates, apparently initially, to asparagine (N) 

and then (except for SH/1/2013) to serine (S) in the lineage leading to the H7N9 outbreak 

sequences, whereas it mutates to alanine (A) in the WZ-Ck-H7N7 lineage. The 183A and 183S 

substitutions have not been seen in previously published H7 sequences. While this may be due 

to random mutation, roles in antigenic drift, facilitating reassortment or host adaptation could 

be possible causes.  

 

Two of the substitutions in the HA of WZ-Ck-H7N7 viruses (Supplementary Fig. 12h) are 

more commonly found in viruses of terrestrial poultry and could be markers of adaptation. At 

position 214 both G and R are seen in published sequences (64% and 28%). While G is seen in 

both terrestrial and aquatic birds (41% and 53%), 95% of the occurrences of R are in terrestrial 

poultry, so the G214R substitution could reflect adaptation to chicken as a host. At residue 385, 

D is seen in most published sequences (95%) and N in 4%. However, N is only found in equine 

(42%) and terrestrial poultry (58%) sequences, so the D385N substitution in the WZ-Ck-H7N7 

sequences could also be an adaptive marker of a shift from aquatic bird hosts. 

 

Some amino acid substitutions in the HA of the H7N9 lineage (Supplementary Fig. 12h) are 

also more usually observed in viruses of terrestrial poultry. In the substitution N455D, the most 

common amino acid at that position (63%) alters to a rare one, D, found only in terrestrial 

poultry (n=14; 1995-2009; H7N2/3/6). Similarly, the substitution A541V changes a majority 

amino acid A (97%) to a rare form V (n=31) predominately found in terrestrial poultry (85%). 

These changes may contribute to host adaptation. 

 



 
 

Substitution G195V is linked to α2,6 sialic acid binding4 and is found in all H7N9 viruses (both 

human and avian) except A/Shanghai/1/2013, but only one of the WZ-Ck-H7N7 viruses 

(Ck/WZ/662/2013). This substitution is more commonly found in terrestrial than aquatic birds 

(85% vs 15%). The major substitution related to α2,6 sialic acid binding, Q235L (Q226L H3 

numbering)4, occurred subsequent to the G195V substitution in the H7N9 lineage and is present 

in both avian and human H7N9 isolates. Thus, the Q235L mutation has arisen in a context of 

markers that could indicate adaptation to terrestrial poultry. As yet, all WZ-Ck-H7N7 viruses 

maintain 235Q, which is related to α2,3 sialic acid binding. Surveillance of substitutions that 

could facilitate α2,6 sialic acid binding in H7 viruses is advisable as these could lead to human 

infections as seen in H7N9 viruses.  

 

2.4 Animal infection experiments 

Two groups of ferrets (n=6 each) were intranasally inoculated with either a low (104.5 PFU) or 

high (106.5 PFU) dose of the Ck/WZ/610/2013 (H7N7) virus. Fever and loss of body weight 

were not observed in either group of ferrets. Three ferrets from each group were euthanized at 3 

dpi and the remaining three at 5 dpi to study the pathology of the infection. 

 

Low dosed ferrets developed mild clinical signs by 48 hours post-inoculation (hpi), including a 

small amount of nasal discharge and slightly decreased activity. Sneezing was only observed at 

1 dpi in two ferrets and coughing was seen in one ferret at 4 dpi. All inoculated animals started 

to shed virus via the nasal route at 3 dpi. One shed infectious virus via the rectum at 4 and 5 dpi 

(Supplementary Fig. 13). 

 

High dosed ferrets developed clinical signs (nasal discharge and mild lethargy) that were 

similar to those of the low dosed group, but with an earlier onset. Five ferrets showed signs at 



 
 

12 hpi, and the sixth by 36 hpi. Sneezing was recorded for one ferret at 1 dpi and coughing was 

not seen during the observation period. Virus was shed via the nasal route during 2 to 5 dpi in 

two animals, while the third did not shed virus until 4 dpi. Rectal swabs of two animals were 

positive at 4 and 5 dpi (Supplementary Fig. 13). 

 

Cells stained for virus nucleoprotein could be detected in the nasal turbinate, trachea and hilar 

lymph nodes of both high and low dosed ferrets at 3 and 5 dpi (Supplementary Fig. 14). 

Infectious virus and nucleoprotein stained cells could be detected in the lungs of ferrets at 3 and 

5 dpi with the viral load higher at 3 dpi (P<0.01, t test) and more prominent in the high dosed 

group (Supplementary Figs 13f & 14). Histopathological examinations showed acute 

inflammatory infiltrates in the alveoli and bronchioles (Supplementary Fig. 14). Thus the 

chicken H7N7 virus could cause a productive infection in ferrets. 

 
 



 
 

Supplementary Table 1. April 2013 Surveillance statistics  
City  Site Species Type Number Positive  H7 H9 H7/9 Hx APMV 
Wenzhou Markets Ck O 150 64  17 10 15  22 
   C 150 42  4    38 
   F 157 80  10 1  1a  68 
  Dk O 60 3      3 
   C 60 21  2   11b 8 
   F 5 1  1     
  Pg O 10        
   C 10        
   F 168 19  3   2c 14 
 Farms Ck O 78        
   C 79        
   F 102        
  Dk O 142        
   C 143 1     1d  
   F 136 1   1    
   W 57        
  Gs O 7        
   C 7        
   F 110        
   W 10        
  Pg O 2        
   C 7        
   F 71        
 Wetland Wb F 165        
   W 8        
            Rizhao Markets Ck O 555 95  7 45 1  42 
   C 555 19   1  1e 17 
   W 3        
  Dk O 10        
   C 10        
  Gs O 10        
   C 10        

   W 1        
  Pg  O 77 1      1 

   C 77        
 Farms Ck O 120 12   2   10 
   C 120 3   1   2 
   F 12        
   W 1 1   1    
            Shenzhen Markets Ck O 48 2      2 
   C 48 1      1 
  Dk O 31 1     1f  
   C 31 14     14g  
  Cu O 10 4   4    
   C 10        
  Qa O 24 2   2    
   C 24 1   1    
            Totals    3681 388  44 69 16 31 228 
Species: Ck (chicken and silkie chicken), Dk (duck), Pg (pigeon), Gs (goose), Wb (wild bird), Cu (chukkar), Qa 
(quail); Sample type: O (oropharyngeal), C (cloacal), F (faecal) and W (drinking water); H7/H9: mixed infection 
of H7 and H9; Hx: influenza not H7 or H9 (a H5; b 2 H1, 1 H2, 4 H3, 1 H5, 3 H11; c H3; d H1; e H5; f H6; g H6). 



 
 

Supplementary Table 2. Bayesian MCMC estimates of evolutionary rates. 
 
Gene Substitution rate*  
PB2 3.79 (3.34 - 4.25) 
PB1 4.24 (3.66 - 4.80) 
PA 3.93 (3.36 - 4.55) 
H7 5.75 (5.21 - 6.29) 
NP 3.99 (3.38 - 4.60) 
N7 5.38 (4.53 - 6.26) 
N9 4.23 (3.59 - 4.94) 
M 3.40 (2.71 - 4.17) 
NS 3.19 (2.60 - 3.83) 

 
*(x10-3 substitutions/site/year) 



Supplementary Table 3. Accession numbers for new sequences generated and used in this study. 
 
Strain name PB2 PB1 PA HA NP NA M NS 
Rizhao survey         
A/chicken/Rizhao/15/2013 (H9N2) KF260940 KF260696 KF260452 KF259165 KF259964 KF259568 KF259445 KF260208 

A/chicken/Rizhao/55/2013 (H9N2) KF260941 KF260697 KF260453 KF259166 KF259965 KF259569 KF259446 KF260209 

A/chicken/Rizhao/85/2013 (H9N2) KF260942 KF260698 KF260454 KF259167 KF259966 KF259570 KF259447 KF260210 

A/chicken/Rizhao/249/2013 (H9N2) KF260943 KF260699 KF260455 KF259168 KF259967 KF259571 KF259448 KF260211 

A/chicken/Rizhao/437/2013 (H9N2) KF260944 KF260700 KF260456 KF259169 KF259968 KF259572 KF259449 KF260212 

A/chicken/Rizhao/651/2013 (H9N2) KF260945 KF260701 KF260457 KF259170 KF259969 KF259573 KF259450 KF260213 

A/chicken/Rizhao/723/2013 (H9N2) KF260946 KF260702 KF260458 KF259171 KF259970 KF259574 KF259451 KF260214 

A/chicken/Rizhao/811/2013 (H9N2) KF260947 KF260703 KF260459 KF259172 KF259971 KF259575 KF259452 KF260215 

A/chicken/Rizhao/853/2013 (H9N2) KF260948 KF260704 KF260460 KF259173 KF259972 KF259576 KF259453 KF260216 

A/chicken/Rizhao/1313/2013 (H9N2) KF260949 KF260705 KF260461 KF259174 KF259973 KF259577 KF259454 KF260217 

A/chicken/Rizhao/1339/2013 (H9N2) KF260950 KF260706 KF260462 KF259175 KF259974 KF259578 KF259455 KF260218 

A/chicken/Rizhao/1363/2013 (H9N2) KF260951 KF260707 KF260463 KF259176 KF259975 KF259579 KF259456 KF260219 

A/chicken/Rizhao/1436/2013 (H9N2) KF260952 KF260708 KF260464 KF259177 KF259976 KF259580 KF259457 KF260220 

A/chicken/Rizhao/515/2013 (H7N9) KF260953 KF260709 KF260465 KF259042 KF259977 KF259730 KF259458 KF260221 

A/chicken/Rizhao/867/2013 (H7N9) KF260954 KF260710 KF260466 KF259043 KF259978 KF259731 KF259459 KF260222 

A/chicken/Rizhao/871/2013 (H7N9) KF260955 KF260711 KF260467 KF259044 KF259979 KF259732 KF259460 KF260223 

A/chicken/Rizhao/875/2013 (H7N9) KF260956 KF260712 KF260468 KF259045 KF259980 KF259733 KF259461 KF260224 

A/chicken/Rizhao/713/2013* (H7N9)    KF259058  KF259734   

A/chicken/Rizhao/715/2013* (H7N9)    KF259059  KF259735   

A/chicken/Rizhao/865/2013* (H7N9)    KF259060  KF259736   

A/chicken/Rizhao/81/2013* (H9N2)    KF259189  KF259592   

A/chicken/Rizhao/267/2013* (H9N2)    KF259190  KF259593   

A/chicken/Rizhao/836/2013* (H9N2)    KF259191  KF259594   

A/chicken/Rizhao/1207/2013* (H9N2)    KF259192  KF259595   

A/chicken/Rizhao/719/2013* (H9N2)    KF259193  KF259596   

A/chicken/Rizhao/719b/2013* (H7N9)    KF297293  KF297317   



 
 

Wenzhou survey         

A/duck/Wenzhou/771/2013 (H7N3) KF260901 KF260657 KF260413 KF259009 KF259925 KF259614 KF259406 KF260169 

A/chicken/Wenzhou/89/2013 (H7N7) KF260902 KF260658 KF260414 KF259010 KF259926 KF259642 KF259407 KF260170 

A/chicken/Wenzhou/189/2013 (H7N7) KF260903 KF260659 KF260415 KF259011 KF259927 KF259643 KF259408 KF260171 

A/pigeon/Wenzhou/397/2013 (H7N7) KF260904 KF260660 KF260416 KF259012 KF259928 KF259644 KF259409 KF260172 

A/chicken/Wenzhou/610/2013 (H7N7) KF260905 KF260661 KF260417 KF259013 KF259929 KF259645 KF259410 KF260173 

A/chicken/Wenzhou/626/2013 (H7N7) KF260906 KF260662 KF260418 KF259014 KF259930 KF259646 KF259411 KF260174 

A/silkie chicken/Wenzhou/793/2013 (H7N7) KF260907 KF260663 KF260419 KF259015 KF259931 KF259647 KF259412 KF260175 

A/chicken/Wenzhou/269/2013 (H7N7) KF260908 KF260664 KF260420 KF259016 KF259932 KF259648 KF259413 KF260176 

A/chicken/Wenzhou/275/2013 (H7N7) KF260909 KF260665 KF260421 KF259017 KF259933 KF259649 KF259414 KF260177 

A/chicken/Wenzhou/279/2013 (H7N7) KF260910 KF260666 KF260422 KF259018 KF259934 KF259650 KF259415 KF260178 

A/chicken/Wenzhou/305/2013 (H7N7) KF260911 KF260667 KF260423 KF259019 KF259935 KF259651 KF259416 KF260179 

A/chicken/Wenzhou/323/2013 (H7N7) KF260912 KF260668 KF260424 KF259020 KF259936 KF259652 KF259417 KF260180 

A/chicken/Wenzhou/331/2013 (H7N7) KF260913 KF260669 KF260425 KF259021 KF259937 KF259653 KF259418 KF260181 

A/pigeon/Wenzhou/497/2013 (H7N7) KF260914 KF260670 KF260426 KF259022 KF259938 KF259654 KF259419 KF260182 

A/chicken/Wenzhou/602/2013 (H7N7) KF260915 KF260671 KF260427 KF259023 KF259939 KF259655 KF259420 KF260183 

A/chicken/Wenzhou/624/2013 (H7N7) KF260916 KF260672 KF260428 KF259024 KF259940 KF259656 KF259421 KF260184 

A/chicken/Wenzhou/634/2013 (H7N7) KF260917 KF260673 KF260429 KF259025 KF259941 KF259657 KF259422 KF260185 

A/chicken/Wenzhou/640/2013 (H7N7) KF260918 KF260674 KF260430 KF259026 KF259942 KF259658 KF259423 KF260186 

A/chicken/Wenzhou/645/2013 (H7N7) KF260919 KF260675 KF260431 KF259027 KF259943 KF259659 KF259424 KF260187 

A/chicken/Wenzhou/658/2013 (H7N7) KF260920 KF260676 KF260432 KF259028 KF259944 KF259660 KF259425 KF260188 

A/chicken/Wenzhou/662/2013 (H7N7) KF260921 KF260677 KF260433 KF259029 KF259945 KF259661 KF259426 KF260189 

A/chicken/Wenzhou/666/2013 (H7N7) KF260922 KF260678 KF260434 KF259030 KF259946 KF259662 KF259427 KF260190 

A/chicken/Wenzhou/678/2013 (H7N7) KF260923 KF260679 KF260435 KF259031 KF259947 KF259663 KF259428 KF260191 

A/chicken/Wenzhou/685/2013 (H7N7) KF260924 KF260680 KF260436 KF259032 KF259948 KF259664 KF259429 KF260192 

A/chicken/Wenzhou/690/2013 (H7N7) KF260925 KF260681 KF260437 KF259033 KF259949 KF259665 KF259430 KF260193 

A/chicken/Wenzhou/698/2013 (H7N7) KF260926 KF260682 KF260438 KF259034 KF259950 KF259666 KF259431 KF260194 

A/silkie chicken/Wenzhou/792/2013 (H7N7) KF260927 KF260683 KF260439 KF259035 KF259951 KF259667 KF259432 KF260195 

A/silkie chicken/Wenzhou/816/2013 (H7N7) KF260928 KF260684 KF260440 KF259036 KF259952 KF259668 KF259433 KF260196 

A/chicken/Wenzhou/278/2013 (H7N7) KF260929 KF260685 KF260441 KF259037 KF259953 KF259669 KF259434 KF260197 



 
 

A/chicken/Wenzhou/299/2013 (H7N7) KF260930 KF260686 KF260442 KF259038 KF259954 KF259670 KF259435 KF260198 

A/chicken/Wenzhou/598/2013 (H9N2) KF260931 KF260687 KF260443 KF259159 KF259955 KF259561 KF259436 KF260199 

A/chicken/Wenzhou/253/2013 (H9N2) KF260932 KF260688 KF260444 KF259160 KF259956 KF259562 KF259437 KF260200 

A/chicken/Wenzhou/606/2013 (H9N2) KF260933 KF260689 KF260445 KF259161 KF259957 KF259563 KF259438 KF260201 

A/chicken/Wenzhou/614/2013 (H9N2) KF260934 KF260690 KF260446 KF259162 KF259958 KF259564 KF259439 KF260202 

A/chicken/Wenzhou/642/2013 (H9N2) KF260935 KF260691 KF260447 KF259163 KF259959 KF259565 KF259440 KF260203 

A/silkie chicken/Wenzhou/812/2013 (H9N2) KF260936 KF260692 KF260448 KF259164 KF259960 KF259566 KF259441 KF260204 

A/duck/Wenzhou/775/2013 (H7N2) KF260937 KF260693 KF260449 KF259039 KF259961 KF259567 KF259442 KF260205 

A/duck/Wenzhou/47/2013 (H7N7) KF260938 KF260694 KF260450 KF259040 KF259962 KF259671 KF259443 KF260206 

A/pigeon/Wenzhou/559/2013 (H7N7) KF260939 KF260695 KF260451 KF259041 KF259963 KF259672 KF259444 KF260207 

A/chicken/Wenzhou/334/2013 (H7N7) KF297322 KF297321 KF297320 KF297294 KF297318 KF297316 KF297303 KF297319 

A/silkie chicken/Wenzhou/806/2013* (H7N7)    KF259046  KF259673   

A/silkie chicken/Wenzhou/798/2013* (H7N7)    KF259047  KF259674   

A/chicken/Wenzhou/592/2013* (H7N7)    KF259048  KF259675   

A/chicken/Wenzhou/592b/2013* (H9N2)    KF297295  na   

A/chicken/Wenzhou/692/2013* (H7N7)    KF259049  KF259676   

A/chicken/Wenzhou/692b/2013* (H9N2)    KF297296  KF297304   

A/silkie chicken/Wenzhou/800/2013* (H7N7)    KF259050  KF259677   

A/chicken/Wenzhou/628/2013* (H7N7)    KF259051  KF259678   

A/chicken/Wenzhou/628b/2013* (H9N2)    KF297297  KF297305   

A/chicken/Wenzhou/632/2013* (H7N7)    KF259052  KF259679   

A/chicken/Wenzhou/632b/2013* (H9N2)    KF297298  KF297306   

A/chicken/Wenzhou/688/2013* (H7N7)    KF259053  KF259680   

A/chicken/Wenzhou/688b/2013* (H9N2)    KF297299  KF297307   

A/silkie chicken/Wenzhou/782/2013* (H7N7)    KF259054  KF259681   

A/silkie chicken/Wenzhou/782b/2013* (H9N2)    KF297300  na   

A/silkie chicken/Wenzhou/788/2013* (H7N7)    KF259055  KF259682   

A/silkie chicken/Wenzhou/788b/2013* (H9N2)    KF297301  KF297308   

A/silkie chicken/Wenzhou/790/2013* (H7N7)    KF259056  KF259683   

A/silkie chicken/Wenzhou/790b/2013* (H9N2)    KF297302  KF297309   



 
 

A/silkie chicken/Wenzhou/802/2013* (H7N7)    KF259057  KF259684   

A/silkie chicken/Wenzhou/814/2013* (H9N2)    KF259178  KF259581   

A/chicken/Wenzhou/648/2013* (H9N2)    KF259179  KF259582   

A/chicken/Wenzhou/618/2013* (H9N2)    KF259180  KF259583   

A/chicken/Wenzhou/594/2013* (H9N2)    KF259181  KF259584   

A/chicken/Wenzhou/620/2013* (H9N2)    KF259182  KF259585   

A/chicken/Wenzhou/620b/2013* (H7N7)    KF297287  KF297310   

A/chicken/Wenzhou/622/2013* (H9N2)    KF259183  KF259586   

A/chicken/Wenzhou/622b/2013* (H7N7)    KF297288  KF297311   

A/chicken/Wenzhou/630/2013* (H9N2)    KF259184  KF259587   

A/chicken/Wenzhou/630b/2013* (H7N7)    KF297289  KF297312   

A/silkie chicken/Wenzhou/778/2013* (H9N2)    KF259185  KF259588   

A/silkie chicken/Wenzhou/786/2013* (H9N2)    KF259186  KF259589   

A/silkie chicken/Wenzhou/786b/2013* (H7N7)    KF297290  KF297313   

A/silkie chicken/Wenzhou/796/2013* (H9N2)    KF259187  KF259590   

A/silkie chicken/Wenzhou/796b/2013* (H7N7)    KF297291  KF297314   

A/silkie chicken/Wenzhou/804/2013* (H9N2)    KF259188  KF259591   

A/silkie chicken/Wenzhou/804b/2013* (H7N7)    KF297292  KF297315   

Archived samples         

A/duck/Jiangxi/3096/2009 (H7N9) KF260713 KF260469 KF260225 KF258951 KF259737 KF259688 KF259218 KF259981 

A/duck/Jiangxi/3141/2009 (H7N9) KF260714 KF260470 KF260226 KF258952 KF259738 KF259689 KF259219 KF259982 

A/duck/Jiangxi/3169/2009 (H7N9) KF260715 KF260471 KF260227 KF258953 KF259739 KF259690 KF259220 KF259983 

A/duck/Jiangxi/3190/2009 (H7N9) KF260716 KF260472 KF260228 KF258954 KF259740 KF259691 KF259221 KF259984 

A/duck/Jiangxi/3214/2009 (H7N9) KF260717 KF260473 KF260229 KF258955 KF259741 KF259692 KF259222 KF259985 

A/duck/Jiangxi/3230/2009 (H7N9) KF260718 KF260474 KF260230 KF258956 KF259742 KF259693 KF259223 KF259986 

A/duck/Jiangxi/3286/2009 (H7N9) KF260719 KF260475 KF260231 KF258957 KF259743 KF259694 KF259224 KF259987 

A/goose/Guizhou/829/2012 (H10N7) KF260720 KF260476 KF260232 KF259194 KF259744 KF259619 KF259225 KF259988 

A/goose/Guangdong/7472/2012 (H7N7) KF260721 KF260477 KF260233 KF258958 KF259745 KF259620 KF259226 KF259989 

A/duck/Fujian/5408/2008 (H7N7) KF260722 KF260478 KF260234 KF258959 KF259746 KF259621 KF259227 KF259990 

A/duck/Fujian/5476/2008 (H7N7) KF260723 KF260479 KF260235 KF258960 KF259747 KF259622 KF259228 KF259991 



 
 

A/duck/Fujian/5728/2008 (H7N7) KF260724 KF260480 KF260236 KF258961 KF259748 KF259623 KF259229 KF259992 

A/duck/Fujian/6380/2010 (H7N3) KF260725 KF260481 KF260237 KF258962 KF259749 KF259597 KF259230 KF259993 

A/duck/Fujian/6388/2010 (H7N3) KF260726 KF260482 KF260238 KF258963 KF259750 KF259598 KF259231 KF259994 

A/duck/Jiangxi/7016/2009 (H7N3) KF260727 KF260483 KF260239 KF258964 KF259751 KF259599 KF259232 KF259995 

A/duck/Jiangxi/7713/2009 (H7N3) KF260728 KF260484 KF260240 KF258965 KF259752 KF259600 KF259233 KF259996 

A/duck/Jiangxi/8028/2009 (H7N3) KF260729 KF260485 KF260241 KF258966 KF259753 KF259601 KF259234 KF259997 

A/duck/Jiangxi/8032/2009 (H7N3) KF260730 KF260486 KF260242 KF258967 KF259754 KF259602 KF259235 KF259998 

A/duck/Jiangxi/9711/2009 (H7N3) KF260731 KF260487 KF260243 KF258968 KF259755 KF259603 KF259236 KF259999 

A/duck/Jiangxi/9742/2009 (H7N3) KF260732 KF260488 KF260244 KF258969 KF259756 KF259604 KF259237 KF260000 

A/duck/Jiangxi/13291/2009 (H7N3) KF260733 KF260489 KF260245 KF258970 KF259757 KF259605 KF259238 KF260001 

A/duck/Jiangxi/19521/2009 (H7N3) KF260734 KF260490 KF260246 KF258971 KF259758 KF259606 KF259239 KF260002 

A/wild duck/Jiangxi/19615/2009 (H7N8) KF260735 KF260491 KF260247 KF258972 KF259759 KF259685 KF259240 KF260003 

A/wild duck/Jiangxi/19831/2009 (H7N7) KF260736 KF260492 KF260248 KF258973 KF259760 KF259624 KF259241 KF260004 

A/duck/Jiangxi/21669/2009 (H7N7) KF260737 KF260493 KF260249 KF258974 KF259761 KF259625 KF259242 KF260005 

A/duck/Jiangxi/23005/2009 (H7N3) KF260738 KF260494 KF260250 KF258975 KF259762 KF259607 KF259243 KF260006 

A/duck/Jiangxi/23008/2009 (H7N7) KF260739 KF260495 KF260251 KF258976 KF259763 KF259626 KF259244 KF260007 

A/duck/Jiangxi/25134/2009 (H7N6) KF260740 KF260496 KF260252 KF258977 KF259764 KF259615 KF259245 KF260008 

A/duck/Jiangxi/25186/2009 (H7N6) KF260741 KF260497 KF260253 KF258978 KF259765 KF259616 KF259246 KF260009 

A/chicken/Jiangxi/2369/2010 (H7N7) KF260742 KF260498 KF260254 KF258979 KF259766 KF259627 KF259247 KF260010 

A/duck/Jiangxi/16309/2010 (H7N7) KF260743 KF260499 KF260255 KF258980 KF259767 KF259628 KF259248 KF260011 

A/duck/Jiangxi/16326/2010 (H7N7) KF260744 KF260500 KF260256 KF258981 KF259768 KF259629 KF259249 KF260012 

A/duck/Jiangxi/16736/2010 (H7N3) KF260745 KF260501 KF260257 KF258982 KF259769 KF259608 KF259250 KF260013 

A/duck/Jiangxi/16769/2010 (H7N7) KF260746 KF260502 KF260258 KF258983 KF259770 KF259630 KF259251 KF260014 

A/duck/Jiangxi/21980/2010 (H7N7) KF260747 KF260503 KF260259 KF258984 KF259771 KF259631 KF259252 KF260015 

A/duck/Guizhou/1078/2011 (H11N9) KF260748 KF260504 KF260260 KF259199 KF259772 KF259695 KF259253 KF260016 

A/duck/Jiangxi/22041/2008 (H4N9) KF260749 KF260505 KF260261 KF258950 KF259773 KF259696 KF259254 KF260017 

A/duck/Jiangxi/11278/2009 (H11N9) KF260750 KF260506 KF260262 KF259200 KF259774 KF259697 KF259255 KF260018 

A/duck/Jiangxi/21714/2011 (H11N9) KF260751 KF260507 KF260263 KF259201 KF259775 KF259698 KF259256 KF260019 

A/duck/Jiangxi/3283/2009 (H7N9) KF260752 KF260508 KF260264 KF258985 KF259776 KF259699 KF259257 KF260020 

A/duck/Jiangxi/22330/2009 (H7N3) KF260753 KF260509 KF260265 KF258986 KF259777 KF259609 KF259258 KF260021 



 
 

A/duck/Jiangxi/22537/2012 (H11N9) KF260754 KF260510 KF260266 KF259202 KF259778 KF259700 KF259259 KF260022 

A/duck/Jiangxi/22597/2012 (H11N9) KF260755 KF260511 KF260267 KF259203 KF259779 KF259701 KF259260 KF260023 

A/duck/Jiangxi/22620/2012 (H11N9) KF260756 KF260512 KF260268 KF259204 KF259780 KF259702 KF259261 KF260024 

A/wild waterfowl/Hong Kong/MPP1311/2013 (H2N9) KF260757 KF260513 KF260269 KF258944 KF259781 KF259703 KF259262 KF260025 

A/common teal/Hong Kong/MPL1075/2011 (H11N9) KF260758 KF260514 KF260270 KF259205 KF259782 KF259704 KF259263 KF260026 

A/northern pintail/Hong Kong/MPJ851/2009 (H11N9) KF260759 KF260515 KF260271 KF259206 KF259783 KF259705 KF259264 KF260027 

A/eurasian wigeon/Hong Kong/MPK655/2009 (H11N9) KF260760 KF260516 KF260272 KF259207 KF259784 KF259706 KF259265 KF260028 

A/northern shoveler/Hong Kong/MPE2531/2008 (H10N9) KF260761 KF260517 KF260273 KF259195 KF259785 KF259707 KF259266 KF260029 

A/northern shoveler/Hong Kong/MPC657/2006 (H10N9) KF260762 KF260518 KF260274 KF259196 KF259786 KF259708 KF259267 KF260030 

A/wild waterfowl/Hong Kong/MPC729/2006 (H11N9) KF260763 KF260519 KF260275 KF259208 KF259787 KF259709 KF259268 KF260031 

A/common teal/Hong Kong/MPD322/2007 (H11N9) KF260764 KF260520 KF260276 KF259209 KF259788 KF259710 KF259269 KF260032 

A/northern pintail/Hong Kong/MPC2085/2007 (H11N9) KF260765 KF260521 KF260277 KF259210 KF259789 KF259711 KF259270 KF260033 

A/duck/Guangdong/4323/2007 (H11N9) KF260766 KF260522 KF260278 KF259211 KF259790 KF259712 KF259271 KF260034 

A/duck/Jiangxi/3152/2009 (H7N9) KF260767 KF260523 KF260279 KF258987 KF259791 KF259713 KF259272 KF260035 

A/duck/Jiangxi/3257/2009 (H7N9) KF260768 KF260524 KF260280 KF258988 KF259792 KF259714 KF259273 KF260036 

A/duck/Jiangxi/16285/2010 (H7N3) KF260769 KF260525 KF260281 KF258989 KF259793 KF259610 KF259274 KF260037 

A/northern shoveler/Hong Kong/MPK276/2009 (H11N9) KF260770 KF260526 KF260282 KF259212 KF259794 KF259715 KF259275 KF260038 

A/common teal/Hong Kong/MPK630/2009 (H10N9) KF260771 KF260527 KF260283 KF259197 KF259795 KF259716 KF259276 KF260039 

A/eurasian wigeon/Hong Kong/MPK653/2009 (H11N9) KF260772 KF260528 KF260284 KF259213 KF259796 KF259717 KF259277 KF260040 

A/duck/Jiangxi/9631/2009 (H7N8) KF260773 KF260529 KF260285 KF258990 KF259797 KF259686 KF259278 KF260041 

A/duck/Yunnan/87/2007 (H7N6) KF260774 KF260530 KF260286 KF258991 KF259798 KF259617 KF259279 KF260042 

A/duck/Yunnan/1282/2007 (H11N9) KF260775 KF260531 KF260287 KF259214 KF259799 KF259718 KF259280 KF260043 

A/duck/Yunnan/2908/2009 (H11N9) KF260776 KF260532 KF260288 KF259215 KF259800 KF259719 KF259281 KF260044 

A/duck/Jiangxi/3292/2009 (H7N9) KF260777 KF260533 KF260289 KF258992 KF259801 KF259720 KF259282 KF260045 

A/northern shoveler/Hong Kong/MPE2984/2008 (H10N9) KF260778 KF260534 KF260290 KF259198 KF259802 KF259721 KF259283 KF260046 

A/duck/Fujian/5448/2008 (H7N7) KF260779 KF260535 KF260291 KF258993 KF259803 KF259632 KF259284 KF260047 

A/duck/Fujian/6326/2010 (H7N3) KF260780 KF260536 KF260292 KF258994 KF259804 KF259611 KF259285 KF260048 

A/duck/Fujian/6390/2010 (H7N3) KF260781 KF260537 KF260293 KF258995 KF259805 KF259612 KF259286 KF260049 

A/duck/Jiangxi/1717/2003 (H7N7) KF260782 KF260538 KF260294 KF258996 KF259806 KF259633 KF259287 KF260050 

A/duck/Jiangxi/1748/2003 (H7N7) KF260783 KF260539 KF260295 KF258997 KF259807 KF259634 KF259288 KF260051 



 
 

A/duck/Jiangxi/1775/2003 (H7N7) KF260784 KF260540 KF260296 KF258998 KF259808 KF259635 KF259289 KF260052 

A/wild duck/Jiangxi/9157/2005 (H7N8) KF260785 KF260541 KF260297 KF258999 KF259809 KF259687 KF259290 KF260053 

A/wild duck/Jiangxi/10179/2005 (H7N3) KF260786 KF260542 KF260298 KF259000 KF259810 KF259613 KF259291 KF260054 

A/duck/Guangdong/707/2000 (H2N9) KF260787 KF260543 KF260299 KF258945 KF259811 KF259722 KF259292 KF260055 

A/duck/Guangdong/455/2000 (H3N9) KF260788 KF260544 KF260300 KF258949 KF259812 KF259723 KF259293 KF260056 

A/wild duck/Guangdong/520/2001 (H1N9) KF260789 KF260545 KF260301 KF258943 KF259813 KF259724 KF259294 KF260057 

A/wild waterfowl/Hong Kong/MPL696/2011 (H2N9) KF260790 KF260546 KF260302 KF258946 KF259814 KF259725 KF259295 KF260058 

A/northern shoveler/Hong Kong/MPL961/2011 (H2N9) KF260791 KF260547 KF260303 KF258947 KF259815 KF259726 KF259296 KF260059 

A/wild waterfowl/Hong Kong/MPL1060/2011 (H11N9) KF260792 KF260548 KF260304 KF259216 KF259816 KF259727 KF259297 KF260060 

A/northern shoveler/Hong Kong/MPL133/2010 (H2N9) KF260793 KF260549 KF260305 KF258948 KF259817 KF259728 KF259298 KF260061 

A/wild waterfowl/Hong Kong/MPJ1815/2010 (H11N9) KF260794 KF260550 KF260306 KF259217 KF259818 KF259729 KF259299 KF260062 

A/common teal/Hong Kong/MPM1645/2011 (H7N1) KF260795 KF260551 KF260307 KF259001 KF259819 KF259462 KF259300 KF260063 

A/common teal/Hong Kong/MPM1670/2011 (H7N7) KF260796 KF260552 KF260308 KF259002 KF259820 KF259636 KF259301 KF260064 

A/common teal/Hong Kong/MPL634/2011 (H7N7) KF260797 KF260553 KF260309 KF259003 KF259821 KF259637 KF259302 KF260065 

A/common teal/Hong Kong/MPM1740/2011 (H7N7) KF260798 KF260554 KF260310 KF259004 KF259822 KF259638 KF259303 KF260066 

A/wild waterfowl/Hong Kong/MPL705/2011 (H7N7) KF260799 KF260555 KF260311 KF259005 KF259823 KF259639 KF259304 KF260067 

A/wild waterfowl/Hong Kong/MPM2121/2011 (H7N7) KF260800 KF260556 KF260312 KF259006 KF259824 KF259640 KF259305 KF260068 

A/wild waterfowl/Hong Kong/MPL1006/2011 (H7N7) KF260801 KF260557 KF260313 KF259007 KF259825 KF259641 KF259306 KF260069 

A/wild waterfowl/Hong Kong/MPM3375/2011 (H7N6) KF260802 KF260558 KF260314 KF259008 KF259826 KF259618 KF259307 KF260070 

A/chicken/Hong Kong/NT547/2005 (H9N2) KF260803 KF260559 KF260315 KF259061 KF259827 KF259463 KF259308 KF260071 

A/chicken/Hong Kong/SSP492/2005 (H9N2) KF260804 KF260560 KF260316 KF259062 KF259828 KF259464 KF259309 KF260072 

A/chicken/Hong Kong/TP18/2005 (H9N2) KF260805 KF260561 KF260317 KF259063 KF259829 KF259465 KF259310 KF260073 

A/chicken/Hong Kong/WF163/2005 (H9N2) KF260806 KF260562 KF260318 KF259064 KF259830 KF259466 KF259311 KF260074 

A/chicken/Hong Kong/WF204/2005 (H9N2) KF260807 KF260563 KF260319 KF259065 KF259831 KF259467 KF259312 KF260075 

A/pheasant/Hong Kong/SF529/2005 (H9N2) KF260808 KF260564 KF260320 KF259066 KF259832 KF259468 KF259313 KF260076 

A/silkie chicken/Hong Kong/NT400/2005 (H9N2) KF260809 KF260565 KF260321 KF259067 KF259833 KF259469 KF259314 KF260077 

A/chicken/Hong Kong/AP167W/2006 (H9N2) KF260810 KF260566 KF260322 KF259068 KF259834 KF259470 KF259315 KF260078 

A/chicken/Hong Kong/NKR133/2006 (H9N2) KF260811 KF260567 KF260323 KF259069 KF259835 KF259471 KF259316 KF260079 

A/chicken/Hong Kong/NT406/2006 (H9N2) KF260812 KF260568 KF260324 KF259070 KF259836 KF259472 KF259317 KF260080 

A/chicken/Hong Kong/SF379/2006 (H9N2) KF260813 KF260569 KF260325 KF259071 KF259837 KF259473 KF259318 KF260081 



 
 

A/chicken/Hong Kong/TC176/2006 (H9N2) KF260814 KF260570 KF260326 KF259072 KF259838 KF259474 KF259319 KF260082 

A/chicken/Hong Kong/TFB130/2006 (H9N2) KF260815 KF260571 KF260327 KF259073 KF259839 KF259475 KF259320 KF260083 

A/chicken/Hong Kong/YU14/2006 (H9N2) KF260816 KF260572 KF260328 KF259074 KF259840 KF259476 KF259321 KF260084 

A/pheasant/Hong Kong/NT458/2006 (H9N2) KF260817 KF260573 KF260329 KF259075 KF259841 KF259477 KF259322 KF260085 

A/silkie chicken/Hong Kong/SF202/2006 (H9N2) KF260818 KF260574 KF260330 KF259076 KF259842 KF259478 KF259323 KF260086 

A/chicken/Hong Kong/HH45/2007 (H9N2) KF260819 KF260575 KF260331 KF259077 KF259843 KF259479 KF259324 KF260087 

A/chicken/Hong Kong/HH181/2007 (H9N2) KF260820 KF260576 KF260332 KF259078 KF259844 KF259480 KF259325 KF260088 

A/chicken/Hong Kong/NT211W/2007 (H9N2) KF260821 KF260577 KF260333 KF259079 KF259845 KF259481 KF259326 KF260089 

A/chicken/Hong Kong/NT286/2007 (H9N2) KF260822 KF260578 KF260334 KF259080 KF259846 KF259482 KF259327 KF260090 

A/chicken/Hong Kong/NT449/2007 (H9N2) KF260823 KF260579 KF260335 KF259081 KF259847 KF259483 KF259328 KF260091 

A/chicken/Hong Kong/TP178/2007 (H9N2) KF260824 KF260580 KF260336 KF259082 KF259848 KF259484 KF259329 KF260092 

A/chicken/Hong Kong/WF4/2007 (H9N2) KF260825 KF260581 KF260337 KF259083 KF259849 KF259485 KF259330 KF260093 

A/chicken/Hong Kong/YU629/2007 (H9N2) KF260826 KF260582 KF260338 KF259084 KF259850 KF259486 KF259331 KF260094 

A/chicken/Hong Kong/YU797/2007 (H9N2) KF260827 KF260583 KF260339 KF259085 KF259851 KF259487 KF259332 KF260095 

A/pigeon/Hong Kong/WF255/2007 (H9N2) KF260828 KF260584 KF260340 KF259086 KF259852 KF259488 KF259333 KF260096 

A/pigeon/Hong Kong/YU656/2007 (H9N2) KF260829 KF260585 KF260341 KF259087 KF259853 KF259489 KF259334 KF260097 

A/pheasant/Hong Kong/HH185/2007 (H9N2) KF260830 KF260586 KF260342 KF259088 KF259854 KF259490 KF259335 KF260098 

A/pheasant/Hong Kong/WF288W/2007 (H9N2) KF260831 KF260587 KF260343 KF259089 KF259855 KF259491 KF259336 KF260099 

A/silkie chicken/Hong Kong/FY49W/2007 (H9N2) KF260832 KF260588 KF260344 KF259090 KF259856 KF259492 KF259337 KF260100 

A/silkie chicken/Hong Kong/NT382/2007 (H9N2) KF260833 KF260589 KF260345 KF259091 KF259857 KF259493 KF259338 KF260101 

A/silkie chicken/Hong Kong/YU335/2007 (H9N2) KF260834 KF260590 KF260346 KF259092 KF259858 KF259494 KF259339 KF260102 

A/chicken/Hong Kong/FY85/2008 (H9N2) KF260835 KF260591 KF260347 KF259093 KF259859 KF259495 KF259340 KF260103 

A/chicken/Hong Kong/NT155/2008 (H9N2) KF260836 KF260592 KF260348 KF259094 KF259860 KF259496 KF259341 KF260104 

A/chicken/Hong Kong/NT270/2008 (H9N2) KF260837 KF260593 KF260349 KF259095 KF259861 KF259497 KF259342 KF260105 

A/chicken/Hong Kong/NT272/2008 (H9N2) KF260838 KF260594 KF260350 KF259096 KF259862 KF259498 KF259343 KF260106 

A/chicken/Hong Kong/SF60/2008 (H9N2) KF260839 KF260595 KF260351 KF259097 KF259863 KF259499 KF259344 KF260107 

A/chicken/Hong Kong/YSC82/2008 (H9N2) KF260840 KF260596 KF260352 KF259098 KF259864 KF259500 KF259345 KF260108 

A/chicken/Hong Kong/YU341/2008 (H9N2) KF260841 KF260597 KF260353 KF259099 KF259865 KF259501 KF259346 KF260109 

A/chicken/Hong Kong/YU471W/2008 (H9N2) KF260842 KF260598 KF260354 KF259100 KF259866 KF259502 KF259347 KF260110 

A/chukkar/Hong Kong/CSW948/2008 (H9N2) KF260843 KF260599 KF260355 KF259101 KF259867 KF259503 KF259348 KF260111 



 
 

A/pigeon/Hong Kong/CSW1121/2008 (H9N2) KF260844 KF260600 KF260356 KF259102 KF259868 KF259504 KF259349 KF260112 

A/pheasant/Hong Kong/HH225/2008 (H9N2) KF260845 KF260601 KF260357 KF259103 KF259869 KF259505 KF259350 KF260113 

A/silkie chicken/Hong Kong/HH137/2008 (H9N2) KF260846 KF260602 KF260358 KF259104 KF259870 KF259506 KF259351 KF260114 

A/chicken/Hong Kong/CSW475/2009 (H9N2) KF260847 KF260603 KF260359 KF259105 KF259871 KF259507 KF259352 KF260115 

A/chicken/Hong Kong/SSP176/2009 (H9N2) KF260848 KF260604 KF260360 KF259106 KF259872 KF259508 KF259353 KF260116 

A/chicken/Hong Kong/SSP177W/2009 (H9N2) KF260849 KF260605 KF260361 KF259107 KF259873 KF259509 KF259354 KF260117 

A/chicken/Hong Kong/TSTA7W/2009 (H9N2) KF260850 KF260606 KF260362 KF259108 KF259874 KF259510 KF259355 KF260118 

A/chicken/Hong Kong/YU106W/2009 (H9N2) KF260851 KF260607 KF260363 KF259109 KF259875 KF259511 KF259356 KF260119 

A/chicken/Hong Kong/YU119/2009 (H9N2) KF260852 KF260608 KF260364 KF259110 KF259876 KF259512 KF259357 KF260120 

A/pheasant/Hong Kong/NT279W/2009 (H9N2) KF260853 KF260609 KF260365 KF259111 KF259877 KF259513 KF259358 KF260121 

A/chicken/Hong Kong/FL96/2010 (H9N2) KF260854 KF260610 KF260366 KF259112 KF259878 KF259514 KF259359 KF260122 

A/chicken/Hong Kong/FY64W/2010 (H9N2) KF260855 KF260611 KF260367 KF259113 KF259879 KF259515 KF259360 KF260123 

A/chicken/Hong Kong/HH8/2010 (H9N2) KF260856 KF260612 KF260368 KF259114 KF259880 KF259516 KF259361 KF260124 

A/chicken/Hong Kong/TSTB17W/2010 (H9N2) KF260857 KF260613 KF260369 KF259115 KF259881 KF259517 KF259362 KF260125 

A/chicken/Hong Kong/TSTB21/2010 (H9N2) KF260858 KF260614 KF260370 KF259116 KF259882 KF259518 KF259363 KF260126 

A/chicken/Hong Kong/TSTB27/2010 (H9N2) KF260859 KF260615 KF260371 KF259117 KF259883 KF259519 KF259364 KF260127 

A/chicken/Hong Kong/YU214/2010 (H9N2) KF260860 KF260616 KF260372 KF259118 KF259884 KF259520 KF259365 KF260128 

A/chicken/Hong Kong/YU218/2010 (H9N2) KF260861 KF260617 KF260373 KF259119 KF259885 KF259521 KF259366 KF260129 

A/chicken/Hong Kong/YU219/2010 (H9N2) KF260862 KF260618 KF260374 KF259120 KF259886 KF259522 KF259367 KF260130 

A/chicken/Hong Kong/TSTB25W/2010 (H9N2) KF260863 KF260619 KF260375 KF259121 KF259887 KF259523 KF259368 KF260131 

A/chicken/Hong Kong/TSTB28W/2010 (H9N2) KF260864 KF260620 KF260376 KF259122 KF259888 KF259524 KF259369 KF260132 

A/chicken/Hong Kong/CRA45/2010 (H9N2) KF260865 KF260621 KF260377 KF259123 KF259889 KF259525 KF259370 KF260133 

A/chicken/Hong Kong/CRA45W/2010 (H9N2) KF260866 KF260622 KF260378 KF259124 KF259890 KF259526 KF259371 KF260134 

A/chicken/Hong Kong/NT10/2011 (H9N2) KF260867 KF260623 KF260379 KF259125 KF259891 KF259527 KF259372 KF260135 

A/chicken/Hong Kong/TC18/2011 (H9N2) KF260868 KF260624 KF260380 KF259126 KF259892 KF259528 KF259373 KF260136 

A/chicken/Hong Kong/YO28/2011 (H9N2) KF260869 KF260625 KF260381 KF259127 KF259893 KF259529 KF259374 KF260137 

A/chicken/Hong Kong/YU158/2011 (H9N2) KF260870 KF260626 KF260382 KF259128 KF259894 KF259530 KF259375 KF260138 

A/chicken/Hong Kong/JV75/2011 (H9N2) KF260871 KF260627 KF260383 KF259129 KF259895 KF259531 KF259376 KF260139 

A/chicken/Hong Kong/NT148W/2011 (H9N2) KF260872 KF260628 KF260384 KF259130 KF259896 KF259532 KF259377 KF260140 

A/chicken/Hong Kong/NT149W/2011 (H9N2) KF260873 KF260629 KF260385 KF259131 KF259897 KF259533 KF259378 KF260141 



 
 

A/chicken/Hong Kong/YU250W/2011 (H9N2) KF260874 KF260630 KF260386 KF259132 KF259898 KF259534 KF259379 KF260142 

A/chicken/Hong Kong/NT180W/2011 (H9N2) KF260875 KF260631 KF260387 KF259133 KF259899 KF259535 KF259380 KF260143 

A/chicken/Hong Kong/TSTB32W/2011 (H9N2) KF260876 KF260632 KF260388 KF259134 KF259900 KF259536 KF259381 KF260144 

A/chicken/Hong Kong/YO151W/2011 (H9N2) KF260877 KF260633 KF260389 KF259135 KF259901 KF259537 KF259382 KF260145 

A/chicken/Hong Kong/NT305W/2011 (H9N2) KF260878 KF260634 KF260390 KF259136 KF259902 KF259538 KF259383 KF260146 

A/chicken/Hong Kong/CSW445W/2011 (H9N2) KF260879 KF260635 KF260391 KF259137 KF259903 KF259539 KF259384 KF260147 

A/chicken/Hong Kong/YU551W/2011 (H9N2) KF260880 KF260636 KF260392 KF259138 KF259904 KF259540 KF259385 KF260148 

A/silkie chicken/Hong Kong/YU595W/2011 (H9N2) KF260881 KF260637 KF260393 KF259139 KF259905 KF259541 KF259386 KF260149 

A/chicken/Hong Kong/YO173W/2011 (H9N2) KF260882 KF260638 KF260394 KF259140 KF259906 KF259542 KF259387 KF260150 

A/chicken/Hong Kong/CSW530/2011 (H9N2) KF260883 KF260639 KF260395 KF259141 KF259907 KF259543 KF259388 KF260151 

A/chicken/Hong Kong/CSW533/2011 (H9N2) KF260884 KF260640 KF260396 KF259142 KF259908 KF259544 KF259389 KF260152 

A/chicken/Hong Kong/TC8/2012 (H9N2) KF260885 KF260641 KF260397 KF259143 KF259909 KF259545 KF259390 KF260153 

A/chicken/Hong Kong/FY6W/2012 (H9N2) KF260886 KF260642 KF260398 KF259144 KF259910 KF259546 KF259391 KF260154 

A/chicken/Hong Kong/YO6/2012 (H9N2) KF260887 KF260643 KF260399 KF259145 KF259911 KF259547 KF259392 KF260155 

A/chicken/Hong Kong/WF3/2012 (H9N2) KF260888 KF260644 KF260400 KF259146 KF259912 KF259548 KF259393 KF260156 

A/chicken/Hong Kong/WF1W/2012 (H9N2) KF260889 KF260645 KF260401 KF259147 KF259913 KF259549 KF259394 KF260157 

A/chicken/Hong Kong/YO12W/2012 (H9N2) KF260890 KF260646 KF260402 KF259148 KF259914 KF259550 KF259395 KF260158 

A/chicken/Hong Kong/JV17/2012 (H9N2) KF260891 KF260647 KF260403 KF259149 KF259915 KF259551 KF259396 KF260159 

A/chicken/Hong Kong/YU148/2012 (H9N2) KF260892 KF260648 KF260404 KF259150 KF259916 KF259552 KF259397 KF260160 

A/chicken/Hong Kong/YU150W/2012 (H9N2) KF260893 KF260649 KF260405 KF259151 KF259917 KF259553 KF259398 KF260161 

A/chicken/Hong Kong/HH117/2012 (H9N2) KF260894 KF260650 KF260406 KF259152 KF259918 KF259554 KF259399 KF260162 

A/chicken/Hong Kong/YU262W/2012 (H9N2) KF260895 KF260651 KF260407 KF259153 KF259919 KF259555 KF259400 KF260163 

A/chicken/Hong Kong/YU344/2012 (H9N2) KF260896 KF260652 KF260408 KF259154 KF259920 KF259556 KF259401 KF260164 

A/chicken/Hong Kong/FY105W/2012 (H9N2) KF260897 KF260653 KF260409 KF259155 KF259921 KF259557 KF259402 KF260165 

A/chicken/Hong Kong/YO117W/2012 (H9N2) KF260898 KF260654 KF260410 KF259156 KF259922 KF259558 KF259403 KF260166 

A/chicken/Hong Kong/NT266/2012 (H9N2) KF260899 KF260655 KF260411 KF259157 KF259923 KF259559 KF259404 KF260167 

A/chicken/Hong Kong/JV231W/2012 (H9N2) KF260900 KF260656 KF260412 KF259158 KF259924 KF259560 KF259405 KF260168 

* only HA and NA genes were sequenced and analyzed, due to evidence of mixed infections. 
Strain numbers followed by a ‘b’ indicate mixed subtypes of H7, H9, N7 and N2. 
na   not analyzed due to low sequence quality reads. 



Supplementary Table 4. Acknowledgements to GISAID sequence submitters. We 
gratefully acknowledge the authors, originating and submitting laboratories of the sequences 
from GISAID’s EpiFlu™ Database on which this research is based. The list is detailed below. 
All submitters of data may be contacted directly via the GISAID website www.gisaid.org 
 

Isolate name Country 
Isolate 
ID 

Originating 
Lab.1 

Submitting 
Lab. 1 Authors 

A/Shanghai/1/2013 China EPI_ISL
_138737 

n/a WHO 
Chinese 
NIC 

Lei Yang2 

A/Shanghai/2/2013 China EPI_ISL
_138738 

n/a WHO 
Chinese 
NIC 

Lei Yang2 

A/Anhui/1/2013 China EPI_ISL
_138739 

n/a WHO 
Chinese 
NIC 

Lei Yang2 

A/Hangzhou/1/2013 China EPI_ISL
_138977 

Hangzhou 
CDC 

Hangzhou 
CDC 

Li,J; Sun,YX; 
Pu,XY; 
Yu,XF; 
Chen,QJ; 
Kou,Y; 
Ding,SJ; 
Zhou,YY; 
Pan,JC 

A/Environment/Sha
nghai/S1088/2013 

China EPI_ISL
_138984 

Harbin VRI Harbin VRI Huihui Kong2 

A/Pigeon/Shanghai/
S1069/2013 

China EPI_ISL
_138985 

Harbin VRI Harbin VRI Huihui Kong2 

A/Chicken/Shanghai
/S1053/2013 

China EPI_ISL
_138983 

Harbin VRI Harbin VRI Huihui Kong2 

 
1 CDC: Center for Disease Control and Prevention; NIC: National Influenza Center; VRI: Veterinary Research 
Institute 
2 Author information is not known; The submitters are shown instead.



 
 

Supplementary Table 5. Accession numbers of the GenBank sequences included in the 
large phylogenetic trees shown in supplementary figures 2-10. 
 
PB2:  
AB684169, AB741563, AB786673, AB786689, AB807750, AB807766, AB807869, CY109223, CY109271, 
CY109287, CY109327, CY109423, CY109511, CY109647, CY109655, CY109687, CY109711, CY109719, 
CY109799, CY109807, CY109831, CY110167, CY110183, CY110265, CY110323, CY110419, CY110435, 
CY110451, CY110577, CY115901, CY116415, CY116455, CY116516, CY116536, CY116751, CY116882, 
CY116898, CY117066, CY117170, CY117202, CY117380, CY121934, CY122066, CY122178, CY122227, 
CY122275, CY122283, CY122291, CY122299, CY125004, CY125219, CY126271, CY127806, CY130109, 
CY130149, CY130157, CY136637, HE802704, HE802712, HE802736, JF510040, JF795043, JF795115, 
JF795121, JN029540, JN029547, JN029585, JN029601, JN029620, JN029633, JN029659, JN029667, 
JN029675, JN244101, JN244102, JN244103, JN244106, JN244109, JN244112, JN244115, JN244116, 
JN244117, JN244121, JN641324, JN809109, JN817609, JN817610, JN817612, JN817613, JN817614, 
JN817615, JN817616, JN817621, JN828567, JN982508, JN982516, JQ041390, JQ254981, JQ639783, 
JQ711486, JQ737218, JQ737226, JQ901626, JQ901630, JQ901631, JQ901636, JQ904459, JQ906561, 
JQ906562, JQ906563, JQ906564, JQ973647, JX051226, JX069078, JX094853, JX097043, JX163253, 
JX297584, JX307123, JX307135, JX307185, JX307197, JX307209, JX307251, JX437691, JX444810, 
JX444818, JX444834, JX444842, JX454697, JX454705, JX454712, JX454736, JX454744, JX454752, 
JX454776, JX465637, JX485433, JX523344, JX570851, JX570867, JX576794, JX978708, KC599288, 
KC599309, KC683700, KC693635, KC709820, CY076952, CY076720, CY077007, CY077023, CY077063, 
CY077031, CY075035, CY077055, HM346524, GQ176121, DQ376889, CY014632, EF205207, FJ492970, 
GQ176129, GU182219, AB490823, HQ285883, GU474555, CY061882, CY043863, CY060428, CY064939, 
CY064947, CY060217, CY060305, FJ803184, CY060203, CY060355, CY060371, CY029993, CY061826, 
HM570065, AB285091, GQ907317, GQ907341, GQ907357, GU186784, GU186691, GU186663, GU052026, 
GU052245, GU052282, GU052320, GU052410, GU052525, GU052953, GU052968, GU053116, EU233722, 
HQ244420, HQ283354, CY020612, CY021508, CY022708, CY024889, CY025076, CY061609, CY061617, 
CY021380, GQ176105, AB530989, HQ200585, GQ907333, AB586832, CY038415, CY042427, CY043831, 
AB586752, AB586872, CY061625, CY044039, CY046155, HM751175, HM751183, DQ492833, CY014332, 
DQ991309, FJ499468, GQ202061, GQ414784, GQ414789, GQ414791, GU086276, CY049753, CY049761, 
CY049769, CY049777, CY049785, CY049801, HM145608, HM145597, HM145587, HM145584, HM145732, 
HM145738, HM145740, HM172433, AB538471, AB538473, CY055172, AB546177, CY046179, GU433351, 
GU361386, GU361387, GU361388, GU361390, GU361395, GU361396, GU361398, GU361405, GU361410, 
GU361414, GU361415, GU361417, GU361424, HM145578, HM145577, HM145576, HM145572, HM145708, 
HM145703, HM145700, HM145697, HM145681, HM145673, HM145668, HM145667, HM145662, HM145643, 
DQ992603, EF597488, CY030458, CY029025, CY030388, AB450508, CY029179, AB473937, AB473548, 
CY031035, AB473540, CY034765, CY028675, EU271936, EU735817, EF492414, EF492419, EU743142, 
FJ432761, FJ432777, FJ432785, FJ784828, FJ415615, EU627685, CY037972, CY038020, CY037949, 
EU914201, EU914198, FJ784831, EU935070, EU516309, EU152234, FJ434380, CY036194, CY036090, 
EU402405, EU147290, CY020508, EF063555, DQ992684, EF597498, EF597486, CY021556, CY021548, 
DQ991325, CY022676, CY024873, CY024761, EU158170, EF597484, DQ251441, AB304144, CY022652, 
CY024753, CY022644, EF597490, EF597485, CY015046, CY028266, CY022692, EF681875, CY022628, 
AB300438, DQ992705, DQ992591, DQ992623, DQ992707, EU163436, EU233746, CY014190, CY014452, 
DQ997169, DQ997289, DQ997162, EF112221, CY021388, CY015096, CY025204, CY005537, CY003901, 
CY005865, CY005405, CY005764, CY009379, CY005819, CY005631, CY005678, AF144300, AY038798, 
AY585507, AY585524, AY585509, AY585512, AY585518, AY585521, AB212277, DQ320848, AY737286, 
DQ320822, DQ320824, DQ363921, DQ320830, CY005596, CY005776, CY005612, AJ410495, AJ620347, 
AY342413, AF508640, AF156430, AY253750, AF508645, CY005506, DQ064550, DQ064546, DQ376870, 
DQ376873, DQ376874, DQ376875, DQ376883, DQ376894, DQ376895, DQ376899, DQ376904, DQ376905, 
DQ376901, DQ485221, CY038391, CY038431, CY038455, AB507261, GQ162793, CY041273, CY041377, 
CY041417, GQ227610, GQ290466, CY041409, GQ227557, GQ140269, GQ140274, EU616874, DQ992693, 
AY684877, AF508650, AF098584, AF098577, AF098583, GQ414798, DQ992679, AF216733, EF597468, 
GQ414781, GU052517, CY029652, EU158174, AF156436, AF156439, EF597487, EF597497, CY036154, 
AF523472, CY049793, CY031006, CY019397, AJ306850, GQ229265, CY029270, EU158175, AF156433, 
EF597472, DQ992579, DQ992602, CY062545, AJ306854, EU158178, GU724150, GQ414799, EU158173, 
AF508647, CY048560, EU158172, DQ992563, DQ992604, AF508656, AF508654, CY029137, HM114590, 
CY048392, GU052547, GQ335496, GQ335504, FJ010983, CY055137, CY055153, AF046086, GU122138, 
GU122137, CY047976, DQ997467, AJ410610, FJ793433, FJ793417, FJ793385, FJ793321, FJ793329, 
FJ793297, FJ793345, FJ793441, EU492490, AB511898, HQ165993, CY098835, AB612883, AB569476, 
AB569524, AB569532, AB569564, CY076889, JF916702, CY091589, CY098441, CY077082, CY098819, 
GU252813, CY077939, CY085771, GU050412, EF154893, GU053037, EF154872, EF154905, DQ299852, 
DQ299868, AF509156, AF509166, AY664792, AY664795, AY664797, EU753343, EU753319, EU753287, 
AY664799, AY862711, AY862723, EU301191, GQ373021, GU052358, CY024637, GQ373024, GQ373018, 
GQ373030, GQ373026, DQ226182, GU052252, AB478612, AB478605, AB677928, AB478596, AB478616, 
AB478603, AB292787, AF536681, AB509999, FJ222280, FJ222322, AB510500, CY055145, AB300036, 
AB378679, AB299819, EU239865, EF041501, AB282876, AB478608, AB275411, AY342412, AB509286, 
CY077504, CY077520, HQ871939, CY087847, CY089418, CY080392, GQ373017, JF682618, AB593428, 
AB593460, AB593468, JN966902, CY077559, CY077631, CY092184, CY094902, CY095599, CY063478, 
HM627942, CY098692, CY098713, CY098734, CY077464, CY077659, JN852802, CY098521, CY094918, 
EU559262, FM163437, FM177116, GU121379, HM998911, HQ014821, HQ014765, HQ014757, CY088766, 
JF745928, JF800151, JF965018, JF965029, JF965033, JF965038, JF965052, JF965053, JF965054, 
CY098219, CY098235, JN605403, JN605402, JN605401, JN605400, CY098537, JN646698, JN646697, 
JN646695, JN646693, JN646692, JN716358, JN716357, JN716356, JN716355, JN716354, AB562345, 
JN087213, HQ221622, HQ221624, CY081259, CY098811, JN087357, GU050561, JN543646, CY099358, 
JN543647, GU396982, JN087157, JN087173, HQ014773, HQ221632, JN543661, JN543666, JN087229, 



 
 

GU396970, GU396972, GU396975, GU396981, GU396986, GU396988, HQ221627, CY103955, CY077668, 
GQ373032, AB569451, AB569467, EU301196, EF597473, DQ492857, AF523481, AF523471, AF523475, 
GU052387, EU050618, EU050626, EU050632, EU050633, EU050634, AF222623, EU050606, DQ226178, 
DQ095767, EU050562, DQ492875, DQ320858, GU052821, DQ226179, EF154834, EF154838, EF154849, 
EF154861, EF154895, EF154901, EU050601, CY023093, CY023261, CY023341, CY023365, CY023437, 
CY023477, CY023485, CY023493, CY023501, CY023517, CY023525, CY023565, CY023637, CY023653, 
CY023701, CY023725, CY023733, CY023741, CY023805, CY023821, CY023829, CY023837, CY023877, 
CY024005, CY024037, CY024045, CY024493, CY024605, CY024693, CY079242, GU361421, JF519810, 
EF597477, JN087085, JN653567, EF597494, JN087061, JN087032, GQ373025, JF519817, JX444826, 
GU596981, JN653568, JN653561, JQ041388, AB569588, JF519815, KC417067, JN087325, CY079266, 
CY040971, JF795035, KC417068, FJ581429, CY087168, JF519818, HQ014749, JF795083, CY087184, 
CY080222, JN653559, HQ913047, JX454768, JN869528, JF906203, JF519814, HM145717, GU396978, 
JF795141, KC417069, GU361420, JN087077, AB569455, CY079274, AB286653, AB569468, CY040963, 
JN087093, JN869521, JF795091, JQ356884, EU301185, CY079250, JX312549, CY076701, JN653560, 
JF519809, CY109231, JQ924790, AB569452, HM145696, JF323846, JN653569, JN222387, AB569461, 
JN087349, JN653564, GQ335487, HM145721, JN653565, HM145694, CY080246, CY079234, CY109303, 
JN869543, HM145695, EU301183, CY040923, JN653572, HM145718, JN653573, CY109239, CY109247, 
CY109263, CY076709, JX570843, JQ356886, HQ014813, JN869514, EU557382, JX151014, EU195389, 
HM998919, HM145574, EU301180, GU168124, JF795067, JN653558, CY109311, JX570835, HM145719, 
GU396971, JN653566, JF795051, CY079218, CY109255, AB569450, JN653563, CY109615, EF597493, 
JN869535, KC464595, HM751191, CY087176, EU301188, CY088728, JF519819, JN653562, AB569449, 
JQ228396, JN244107, JN244104, GU060479, JN029683, JN244105, JN244118, HQ244412, HQ244404, 
AF156435, KC885962, KC899666 
 
 
PB1:  
KC885961, KC899667, CY076721, CY077006, CY077022, CY077062, CY077030, CY075036, CY077054, 
AY340083, CY061883, AB490824, HQ285884, CY064948, HQ200586, CY060429, CY064940, CY060204, 
HM114591, CY038416, CY060218, CY060306, CY060372, DQ485222, CY060356, DQ991326, HM346523, 
DQ363920, GU186690, GU052025, GU052244, GU052251, GU052281, GU052319, GU052357, GU052409, 
GU052516, GU052546, GU052807, GU052820, EU636682, CY061827, FJ803185, GQ907340, CY020611, 
CY021507, CY025075, HQ244421, HQ283355, AB530990, AB586873, GQ176122, AB586833, EF597463, 
GQ907332, GU186662, HM570064, CY061616, CY043862, CY028265, GQ907356, GQ907316, CY044038, 
AF216732, CY046156, GQ414811, GQ414813, GQ414814, CY049754, CY049762, CY049770, CY049778, 
CY049786, CY049794, CY049802, CY046180, CY061624, EF597452, HM145409, HM145408, HM145407, 
HM145403, HM145539, HM145534, HM145531, HM145528, HM145526, HM145512, HM145504, HM145499, 
HM145498, HM145493, HM145474, HM145439, HM145428, HM145418, HM145415, HM145411, HM145552, 
HM145563, HM145569, HM145571, AB538477, AB538479, CY062546, GQ414807, GQ414810, GQ414819, 
GU086269, CY048393, GU433350, GU361304, GU361305, GU361306, GU361308, GU361313, GU361314, 
GU361316, GU361323, GU361328, GU361332, GU361333, GU361335, GU361342, HM172371, CY055173, 
CY043830, AF523428, EF597454, CY030459, CY029994, CY029138, CY030389, AB450524, CY031034, 
CY028674, AB268552, AB473541, AB473938, CY034764, EU882861, CY036195, FJ415614, CY037950, 
CY038021, EF492385, EF492390, FJ432760, FJ432784, EU152235, FJ432776, EU271937, FJ434379, 
EU743141, EU402404, EU147291, CY036091, FJ784815, CY036155, CY022707, CY022691, CY015045, 
EF597437, CY021387, CY015095, EU163435, CY021379, EU233745, EF205200, EF124010, EF123929, 
EF123928, EF123917, CY014451, CY014331, CY014191, EF112245, DQ997161, DQ997168, CY022627, 
DQ991310, CY022675, CY021555, CY021547, CY024760, CY024888, CY024872, CY024752, CY022651, 
EF681876, EF597456, EF597464, AB304145, AB286654, EU158168, EU158166, CY022643, DQ251442, 
CY025203, CY020507, CY005536, CY003900, CY005864, AY684881, CY009378, CY005630, CY005703, 
AF144301, AF046085, AY035888, AY585486, AY585488, AY585491, AY585503, AY585497, AY585500, 
AB212278, DQ321309, AY737287, DQ321319, DQ321291, CY005595, CY005775, CY005611, AJ410502, 
AJ620348, AF508632, CY005505, DQ064519, DQ376834, DQ376837, DQ376838, DQ376839, DQ376847, 
DQ376853, DQ376858, DQ376859, DQ376863, DQ376868, DQ376869, DQ376866, GQ229260, GQ148868, 
GQ148873, AB507262, GQ162792, CY038392, CY038432, CY038456, CY041408, CY041272, CY041416, 
GQ290467, CY040972, GQ227558, CY041376, GQ227611, CY076951, FM163438, FM177117, AB612884, 
AB569477, AB569525, AB569533, AB569565, CY076890, JF916703, CY063479, CY091590, CY098820, 
CY077081, GU252814, CY098812, CY077940, GU050411, GU050560, CY077463, CY077519, CY079241, 
CY077630, JF682619, AB593429, AB593461, AB593469, CY092183, CY098220, JN966903, CY098236, 
HQ221696, JN852801, HQ871940, CY098693, CY098714, CY098735, CY080393, CY095598, HQ221694, 
CY081261, CY085772, HQ221699, HQ221704, CY077558, CY094901, CY079249, JN087094, JN605399, 
JN605398, JN605397, JN716353, JN716352, JN716351, JN716350, JN716349, EU559261, GU121380, 
HQ014822, HQ014774, HQ014766, HQ014758, CY079217, CY098836, HQ913054, CY088727, CY088767, 
JF745929, JF800150, JF965059, JF965069, JF965073, JF965077, JF965087, JF965092, JF965096, 
JF965097, CY098442, JN605396, CY098522, CY098538, JN646705, JN646704, JN646702, JN646700, 
JN646699, AB562344, HM627943, GQ373041, GQ373043, HQ014750, EF123949, CY019398, EF123905, 
EF124019, EF123889, EF123930, AJ306863, CY029653, CY029180, CY029271, EU233721, EF124005, 
EU158161, AJ306864, CY077503, EF597449, JN543639, EF597453, JN087158, JN087358, EU158163, 
JN087350, JN543624, JN543644, CY099359, JN543625, GU052967, CY029026, AF508628, JN087174, 
AF508634, CY037973, EU158165, EU158164, GQ373049, CY103956, EF063534, AF156416, CY089419, 
JN087326, EF597433, EF124031, AF156425, HQ165994, EF597450, EF597451, JN087214, AF156422, 
AF098598, AF098590, AF098596, JN087230, CY048561, AF508618, AF156419, EU616873, AF508623, 
EU939161, FJ492968, FJ492969, CY055138, CY055146, CY055154, GU396949, GU396951, GU396954, 
GU396957, GU396960, GU396961, GU396965, GU396967, GU122126, GU122121, EF124033, CY047977, 
AF508625, DQ321285, FJ010981, FJ784812, EU301419, AF523445, AF523435, AF509182, DQ493358, 
DQ226171, DQ321283, DQ095747, DQ493381, DQ493399, DQ226167, DQ226168, EU050513, EU050525, 
EU050539, EU050540, EU050469, EF597438, EU050533, EF155349, EF155360, EF155404, EF155406, 



 
 

EF155412, EF155416, EU050541, CY023094, CY023342, CY023366, CY023438, CY023478, CY023486, 
CY023494, CY023502, CY023518, CY023526, CY023702, CY023726, CY023734, CY023742, CY023806, 
CY023830, CY023878, CY024038, CY024046, CY024494, CY024606, CY024694, EF155345, CY023654, 
CY023638, EF597465, AB586753, EU050508, CY024638, EF155372, EF155383, CY023566, AF509192, 
AF222633, AB546178, AY664781, AY664779, AY664774, AY664777, AY862707, AY862695, EU301414, 
EU301408, EU753288, FJ793434, FJ793386, FJ793442, FJ793418, FJ793346, FJ793322, FJ793298, 
FJ793330, EU753344, EU753320, GU053115, DQ299851, DQ299867, EU239880, GQ335497, GQ335505, 
JF519799, JF519808, EU301403, AJ410510, EF041500, GU053036, GU086111, AB292788, AY340082, 
EU492496, AB509303, AB300037, AB509287, AB684170, AB735621, AB741564, AB769125, AB769242, 
AB775628, AB780476, AB780484, AB786674, AB786690, AB807751, AB807767, AB807870, CY109224, 
CY109232, CY109240, CY109248, CY109264, CY109272, CY109288, CY109304, CY109312, CY109328, 
CY109424, CY109512, CY109616, CY109648, CY109656, CY109688, CY109712, CY109720, CY109800, 
CY109808, CY109832, CY110168, CY110184, CY110266, CY110324, CY110420, CY110436, CY110452, 
CY110578, CY115902, CY116416, CY116456, CY116517, CY116537, CY116881, CY116897, CY117065, 
CY117169, CY117201, CY117379, CY121933, CY122065, CY122177, CY122226, CY122274, CY122282, 
CY122290, CY122298, CY125005, CY126270, CY130156, HE802705, HE802713, HE802737, JF510045, 
JF795116, JF795122, JN029541, JN029548, JN029586, JN029602, JN029621, JN029628, JN029634, 
JN029660, JN029668, JN029676, JN244185, JN244186, JN244187, JN244188, JN244191, JN244195, 
JN244198, JN244200, JN244204, JN244205, JN641334, JN809127, JN817596, JN817597, JN817601, 
JN817602, JN817603, JN817606, JN817607, JN817608, JN828568, JN982509, JN982517, JQ041394, 
JQ254980, JQ639784, JQ711489, JQ737219, JQ737227, JQ901619, JQ901620, JQ901625, JQ901705, 
JQ904460, JQ906565, JQ906566, JQ906567, JQ906568, JQ924791, JQ973646, JX051227, JX069079, 
JX094854, JX097036, JX151013, JX163254, JX175251, JX297585, JX307122, JX307134, JX307184, 
JX307196, JX307208, JX307250, JX437686, JX444809, JX444817, JX444825, JX444833, JX444841, 
JX454696, JX454704, JX454711, JX454735, JX454743, JX454751, JX454767, JX454775, JX465638, 
JX485432, JX523345, JX570834, JX570842, JX570850, JX570866, JX576789, KC599289, KC599310, 
KC683701, KC693634, KC709821, DQ681202, GU182220, JQ638685, GU596982, JF795068, FJ581435, 
DQ997503, KC417066, DQ997475, CY087177, JN653580, JF795092, FJ534542, GQ202040, GU474556, 
CY023990, JN869529, JF795084, JF795052, HM998912, GU182204, CY023238, CY024174, JN653584, 
JN653578, DQ997192, CY024166, JF795044, GQ373038, GQ477282, FJ013034, GQ202060, JN653574, 
JQ356889, EU939157, DQ064540, JN653589, HM998920, CY023822, DQ997446, GQ373040, CY023254, 
JN653579, AY585499, DQ997426, JQ638686, GQ477279, GU474604, JN653588, DQ997495, JN653586, 
JN869536, EU882863, CY024550, JF906204, JF795100, JN222386, CY023222, HM751184, CY023246, 
CY024102, CY024022, KC464596, GU474596, CY036267, DQ681224, AB256680, KC417064, CY087185, 
AF523442, DQ681214, JQ356887, JF795142, GQ202052, DQ064529, JQ228395, FJ499467, JN653585, 
JQ356888, KC417065, GQ373037, EU516310, FJ384749, GQ477283, GQ373042, CY024198, HM751192, 
JF795036, HM751160, DQ064523, JN653577, CY023814, JF795076, JF795060, HM751168, JN653587, 
CY023214, CY087169, JX565017, JN653582, GU474580, DQ997434, JN869544, JX312548, DQ997466, 
GQ202046, CY023838, JQ041392, GU474564, DQ997417, JN869522, FJ547480, HM751152, CY024006, 
GU474572, GQ373036, AY253751, GU474548, AB256696, CY023750, EU939156, GU474588, CY023766, 
EU365369, CY023262, JN653581, EU939153, GU086063, GQ373039, CY023230, GQ373047, DQ681219, 
AB256712, HQ244413, GU060480, JN244189, JN244192, JN244190, HQ244405, JN244193, JN029684, 
AF156421 
 
 
PA:  
KC885955, KC899668, CY076950, CY076722, CY077005, CY077021, CY077061, CY077029, CY075037, 
CY077053, AY342418, CY005702, GQ176131, CY061884, HQ285885, AB490825, CY060357, GU182221, 
CY060430, CY064941, CY060205, EF112269, GQ176107, AB285093, EU163434, EU636683, GQ907339, 
GU186782, GU186689, GU186661, GU052024, GU052250, GU052280, GU052515, GU052523, GU052545, 
GU052806, GU052819, GU052951, GU053035, EF597418, GU052356, FJ803186, CY064949, GQ176123, 
AB530991, HQ244422, HQ283356, CY060373, CY049771, EF597419, HM346522, GU053114, CY020610, 
CY021506, CY024871, CY025202, CY061607, CY028264, CY046157, AB586874, CY060307, CY061615, 
HM570063, AB586834, CY061623, GU052243, CY060219, GQ907331, GQ907355, CY061828, GQ907315, 
CY043861, CY043829, AF098604, AF098611, CY044037, CY014330, CY014450, EF124660, EF124704, 
CY019399, GQ414831, GQ414840, GQ414843, GQ414848, GQ414849, GU086283, CY049755, CY049763, 
CY049779, CY049787, CY049795, CY049803, CY046181, CY048394, CY048562, GU361346, GU361347, 
GU361348, GU361350, GU361355, GU361356, GU361358, GU361365, GU361370, GU361374, GU361375, 
GU361377, GU361384, EF597417, HM114592, HM145240, HM145239, HM145238, HM145234, HM145370, 
HM145365, HM145362, HM145359, HM145357, HM145343, HM145335, HM145330, HM145329, HM145324, 
HM145305, HM145270, HM145259, HM145249, HM145246, HM145242, HM145383, HM145394, HM145400, 
HM145402, HM172338, AB538485, CY055174, AB546179, HQ200587, DQ321217, AF523456, CY034763, 
AB473939, CY028673, CY031033, AB268553, AB473542, CY029995, CY030390, AB450540, FJ415616, 
CY037974, CY038022, CY037951, EU532061, EU532057, EU743140, EF597428, FJ492967, EF492356, 
EF492361, EU152236, FJ434378, EU271938, FJ432759, FJ432775, CY036092, CY036196, FJ784796, 
EF597424, FJ784799, EU147292, EU402403, CY015044, EF155272, CY025074, CY021386, CY015094, 
CY022690, CY022706, AB300439, EU233744, EU233720, CY021378, EF205193, DQ997160, EF597415, 
EU158155, EF063548, EF681877, EF597416, EF597414, CY021554, CY021546, CY022674, DQ991327, 
DQ991311, CY024759, CY024887, EF124765, EF124786, EF124683, EF124774, EF124672, EF124788, 
EF124684, CY022650, AB304146, EF597421, EF597429, CY022642, CY024751, DQ251443, CY022626, 
CY020506, CY005535, CY005762, AJ311205, AJ312838, CY009377, CY005817, CY005629, CY005676, 
CY005820, AF144302, AF046087, AF098610, AF380163, AF216731, AY585465, AY585467, AY585482, 
AY585470, AY585476, AY585479, AB212279, AY737288, DQ321253, DQ321219, DQ321225, DQ363922, 
CY005594, CY005774, CY005610, AJ410511, AJ619677, AF508662, AF156447, AF508678, AF508669, 
AF508672, CY005504, DQ064492, DQ376798, DQ376801, DQ376802, DQ376804, DQ376811, DQ376817, 
DQ376822, DQ376823, DQ376827, DQ376832, DQ376833, DQ376830, GQ229264, GQ140288, GQ140283, 



 
 

AB507263, CY038393, CY038457, CY038417, CY038433, CY041375, CY041271, CY041407, CY041415, 
GQ227554, GQ227607, CY040973, GQ162791, GQ290468, FJ432783, EU616872, AF156450, EF124760, 
DQ321243, AF156453, EF597398, EF597402, AY684885, EF124644, AF508667, CY036156, EF124685, 
AF156444, CY014192, DQ493271, CY029139, CY029027, CY029272, EU158156, CY029181, CY062547, 
CY047978, CY055139, CY055147, CY055155, EU158154, EU158152, EU158159, AF523448, EF155299, 
AF222643, AF523462, GQ335489, GQ335498, GQ335506, FJ793435, FJ793331, FJ793419, FJ793443, 
FJ793299, FJ793387, FJ793323, FJ793347, EU492502, HQ165995, DQ997167, FM163439, FM177118, 
AB612885, AB569478, AB569526, AB569534, AB569566, CY076891, JF916704, CY091591, CY098837, 
CY077083, CY094916, CY098821, CY080394, CY098813, CY063480, GU052318, AY664760, AY664755, 
AB586754, CY023735, EU753345, EU753321, EU753289, AY862691, EU239872, DQ299866, AB677930, 
DQ493313, DQ299850, EF597403, AJ410518, AY664762, AF509208, AF509218, EF041502, AY862679, 
CY077941, CY098443, GU050410, CY077502, CY077518, HQ871938, CY087845, JF682620, AB593430, 
AB593462, AB593470, JN966904, CY079248, CY088726, CY077665, CY092182, CY077657, JN087327, 
JN852800, GU252815, JN087175, HQ221586, JN087215, JN087351, CY077462, CY077557, CY077629, 
JN087359, CY094900, CY095597, JN087095, JN087231, HQ221591, JN087159, HQ014823, HQ014775, 
HQ014767, HQ014759, HQ014751, CY098221, HQ221588, CY099360, JN543622, JN543603, CY098694, 
CY098715, CY098736, EU559260, AB538483, HQ913060, CY088768, JF745930, JF800149, JF965100, 
JF965102, JF965103, JF965104, JF965108, JF965119, JF965123, JF965127, CY098237, JN605395, 
JN605394, JN605393, JN605392, CY098523, CY098539, JN646712, JN646711, JN646709, JN646707, 
JN646706, JN716348, JN716347, JN716346, JN716345, JN716344, AB562343, CY085773, JN543602, 
GQ373066, JN543617, CY103957, GQ373058, GQ373060, CY089420, GU396928, GU396929, GU396930, 
GU396933, GU396936, GU396939, GU396940, GU396944, GU396946, HM627944, CY081263, DQ095727, 
EF597430, EU050440, EU050446, EU050420, EU050376, EU050447, EU050448, DQ493294, EU301387, 
DQ226160, EF155276, EF155287, EF155310, EF155331, EF155333, EF155339, EF155343, CY023095, 
CY023263, CY023343, CY023367, CY023439, CY023479, CY023487, CY023495, CY023503, CY023519, 
CY023527, CY023567, CY023639, CY023655, CY023743, CY023807, CY023879, CY024007, CY024495, 
CY024607, CY024639, CY024695, FJ010982, AF508676, CY023831, CY024047, EU050432, GU050559, 
EU301382, EU050415, EU301371, EU301376, EU301379, GU052408, GU052966, CY024039, AB684171, 
AB735622, AB741565, AB769126, AB769243, AB775629, AB780477, AB780485, AB786675, AB786691, 
AB807752, AB807768, AB807871, CY109225, CY109233, CY109241, CY109249, CY109265, CY109273, 
CY109289, CY109305, CY109313, CY109329, CY109425, CY109513, CY109617, CY109649, CY109657, 
CY109689, CY109713, CY109721, CY109801, CY109809, CY109833, CY110169, CY110185, CY110267, 
CY110325, CY110421, CY110437, CY110453, CY110579, CY115903, CY116417, CY116457, CY116518, 
CY116538, CY116747, CY116880, CY116896, CY117064, CY117168, CY117200, CY117378, CY121932, 
CY122064, CY122176, CY122225, CY122273, CY122281, CY122289, CY122297, CY125006, CY125217, 
CY126269, CY130107, CY130147, CY130155, HE802706, HE802714, HE802738, JF510046, JF795117, 
JF795123, JN029542, JN029549, JN029587, JN029603, JN029622, JN029629, JN029635, JN029661, 
JN029669, JN029677, JN244164, JN244165, JN244167, JN244169, JN244172, JN244175, JN244176, 
JN244177, JN244180, JN244182, JN641344, JN809144, JN817584, JN817587, JN817590, JN817591, 
JN817592, JN817593, JN817594, JN817595, JN828569, JN982510, JN982518, JQ041398, JQ254979, 
JQ639785, JQ711485, JQ737220, JQ737228, JQ901637, JQ901641, JQ901642, JQ901647, JQ904461, 
JQ906569, JQ906570, JQ906571, JQ906572, JQ924792, JQ973645, JX051228, JX069080, JX094855, 
JX097029, JX151012, JX175252, JX297586, JX307137, JX307187, JX307199, JX307211, JX307253, 
JX444808, JX444816, JX444824, JX444832, JX444840, JX454695, JX454703, JX454710, JX454734, 
JX454742, JX454750, JX454774, JX465639, JX485431, JX523346, JX570833, JX570841, JX570849, 
JX570865, JX576791, KC599311, KC683702, KC693636, KC709822, JN653593, CY023191, GU474573, 
EU532064, JQ228397, JF795077, JN653603, JF795053, JN653591, EU532059, JQ356883, AB256681, 
FJ499470, GQ373053, GQ477288, JN653598, JF795037, EU086328, CY023839, DQ226159, JX312547, 
CY023767, GQ373059, CY023823, GQ202049, DQ681223, DQ997509, DQ997433, GU474581, DQ997455, 
CY023751, EU365370, JN653594, EU086259, HM751185, EU086329, JN653604, GQ373057, GQ373056, 
HM751161, GU474597, EF612747, JF795061, HM751153, AY253752, GU474589, DQ997444, DQ997487, 
CY023719, DQ997424, KC417061, JN653597, AY664757, DQ681218, KC417063, EU516311, AB256737, 
DQ226158, FJ492966, GU474557, CY023703, DQ681206, HM590761, GQ477286, GQ373054, JN869545, 
JN653592, KC464597, EU086313, JN653599, JN653601, EU935066, JN869523, DQ681210, JN653595, 
GQ202043, GU474605, DQ997502, CY023695, JF795069, GU596983, JN653590, CY023727, JF795093, 
GQ202055, HM998913, JF795085, EU086278, JF795143, EU086312, JN222380, AY664768, AY664758, 
DQ997191, DQ226156, AB256697, CY087170, GQ477287, DQ064496, EU532062, CY087178, FJ534545, 
JQ356882, GU474549, FJ581430, DQ997494, JF795045, AB256721, GU474565, EU086294, AY664767, 
DQ064513, AY664761, DQ226157, JF795101, GQ373055, JN653600, FJ384758, JX565018, JN653605, 
AB256713, JN653602, KC417062, CY023815, CY087186, GQ202063, EU086293, EU935067, DQ997480, 
JN869537, DQ997432, DQ064502, DQ997464, AB256673, HM590769, JF906205, JN869530, GU121381, 
AY664765, EU086231, EU086257, HM751169, JN653596, JN244179, JN244178, JN029685, HQ244414, 
JN244181, HQ244406, GU060481, JN244184, AF156449 
 

 
NP:  
KC899670, KC885957, DQ064442, EU753291, AF523415, EU516308, CY076948, CY076724, CY077019, 
CY077059, CY077027, CY075039, CY077051, GQ176109, HM346520, GQ176125, CY005674, AB490827, 
DQ376751, CY019401, EF205179, GQ176133, GU182223, CY061886, HQ285887, CY060221, DQ485225, 
CY064943, CY060207, CY060375, CY064951, CY060309, CY060359, CY043859, CY061830, CY043827, 
HM570061, HQ200584, AF046084, DQ363930, EF597359, EU163432, GQ907329, GQ907337, GQ907353, 
GU186780, GU186688, GU186659, GU052278, GU052316, GU052354, GU052384, GU052513, GU052817, 
GU052949, CY029997, EF112315, CY020608, CY021504, CY022624, AB530993, CY061605, CY061613, 
FJ432773, HQ244424, HQ283358, AB586836, AB586876, EF597358, CY038419, CY046159, EF597354, 
CY044035, CY061621, FJ802402, AY664720, GQ414891, GQ414896, CY049757, CY049765, CY049773, 
CY049781, CY049789, CY049797, CY049805, CY046183, GU433348, HM114594, HM145071, HM145070, 



 
 

HM145069, HM145065, HM145201, HM145196, HM145193, HM145190, HM145188, HM145174, HM145166, 
HM145161, HM145160, HM145155, HM145136, HM145101, HM145090, HM145080, HM145077, HM145073, 
HM145214, HM145225, HM145231, HM145233, HM172260, AB538489, AB538491, CY055176, AB546181, 
AB586756, CY036198, AB450586, CY030392, CY030462, CY036094, AB473544, CY028671, AB473940, 
CY031031, CY034761, AB268554, EU532044, EU532040, EU301315, FJ415617, CY037976, CY037953, 
CY038024, FJ492974, FJ492973, FJ784780, FJ784783, EU402401, EU753323, EU301312, EF492316, 
EF492321, EU152238, EU735813, EU271941, FJ432781, FJ432757, CY005533, CY005760, AJ307074, 
CY009375, CY005815, CY005627, AF144303, AF057293, AF098622, AF098623, AF370122, AF216728, 
AY585440, AY585428, AY585423, AY585425, AY585434, AY585437, AB212281, DQ321111, AY737290, 
DQ321087, CY005592, CY005772, CY005608, AJ410556, AJ410548, AY342425, AJ620352, AF156402, 
AY253753, CY005503, DQ064438, AY664717, AY664722, AY664724, DQ376726, DQ376729, DQ376730, 
DQ376731, DQ376739, DQ376745, DQ376750, DQ376755, DQ376760, DQ376761, DQ376758, CY025072, 
AB300441, AB286876, CY021384, CY015092, CY015042, EF597328, CY020504, EF063527, EF124342, 
EF124472, EU233718, CY021376, DQ997165, CY014455, CY014242, DQ997158, DQ251444, CY022688, 
CY022704, CY024749, AB304148, EU158140, EU158133, EU158134, CY022648, CY022640, CY025200, 
EF681879, GQ148845, GQ148840, AB507265, CY038395, CY038435, CY038459, CY040975, GQ290469, 
GQ162790, GQ227606, GQ227553, CY041413, CY041405, CY041269, CY041373, EF597347, HQ165997, 
FM163441, FM177120, AB612886, AB569480, CY076893, JF916706, CY063482, CY091593, CY098445, 
CY098815, CY077085, CY080396, AB569528, AB569536, AB569568, CY077943, CY098823, GU252816, 
CY085775, CY094914, GU050408, CY077460, CY077516, HQ871937, CY087843, CY098696, CY098717, 
CY098738, CY077500, CY077555, AB593432, AB593464, AB593472, CY092180, CY095595, JN966906, 
CY077655, CY077663, JF682622, CY094898, CY077627, CY098239, CY089422, JQ228393, CY088724, 
GQ373094, EU559259, GU121383, HM627946, CY079214, CY079238, CY079246, CY088770, JF745932, 
JF800147, JF965179, JF965181, JF965182, JF965183, JF965187, JF965198, JF965202, JF965207, 
CY098223, JN605387, JN605386, JN605385, JN605384, CY098525, CY098541, JN646726, JN646725, 
JN646723, JN646721, JN646720, JN716338, JN716337, JN716336, JN716335, JN716334, JN852798, 
AB562341, EF597348, EU301307, EF597351, CY024757, CY022672, FJ803188, CY024885, DQ991313, 
DQ991329, AF156411, CY021552, CY024869, CY021544, EF124358, EF124381, EF124382, EF124458, 
GQ373092, HQ221714, EU233742, EU301318, HQ221717, HQ221722, EF597349, DQ321121, EF124486, 
GU361152, GU361153, GU361154, GU361156, GU361161, GU361162, GU361164, GU361171, GU361176, 
GU361180, GU361183, GU361190, AF156408, AF508612, EF124463, EU158135, EU158136, JN087097, 
JN087233, GQ373100, JN087361, HQ221712, JN087329, EF597332, EF597346, CY036158, JN087217, 
JN087177, EU301323, EF124484, EF124383, EU158137, GU050557, EF155126, AF508606, EF124402, 
EF597344, CY029656, JN087161, JN543575, GU396886, GU396887, GU396888, GU396891, GU396894, 
GU396898, GU396902, GU396904, CY048564, AF508610, DQ997469, JN543594, JN087353, CY062549, 
HQ014825, HQ014777, HQ014769, HQ014761, HQ014753, FJ434377, AJ307066, EF124370, JN543574, 
JN543589, CY029182, CY099362, CY103959, CY048396, AF156405, DQ321093, AF508596, AF508601, 
GU122072, GU122071, CY029028, CY029273, EU636685, AF508603, CY029140, FJ793421, FJ793389, 
FJ793333, FJ793325, FJ793437, CY047980, EU616871, GQ414887, HQ143736, GQ414899, AF222615, 
EU147294, GQ414878, CY060432, GQ414894, HM751187, CY055141, CY055149, CY055157, GU052022, 
GU052521, GU052543, GU052406, GU052964, GU053033, GU053112, EU050190, FJ010976, EF597360, 
EU050234, AF523414, AF523418, EU050229, DQ321085, DQ095687, AF509140, EU050246, EU050261, 
EU050260, EU050262, EF597333, EF155130, EF155141, EF155153, EF155164, EF155185, EF155187, 
EF155193, EF155197, CY023097, CY023265, CY023369, CY023441, CY023481, CY023489, CY023497, 
CY023505, CY023521, CY023529, CY023569, CY023641, CY023657, CY023705, CY023729, CY023737, 
CY023745, CY023809, CY023825, CY023833, CY023841, CY023881, CY024009, CY024041, CY024049, 
CY024497, CY024609, CY024641, CY024697, AF509130, CY023345, DQ226146, EU050254, AF523426, 
EF597345, DQ226149, AY862647, DQ226145, DQ493095, DQ493119, DQ493138, DQ299848, DQ299864, 
EF041498, EU492514, AB282879, AB292790, AB300039, AB300047, AB378683, AB509288, AB509305, 
AB677932, AB684172, AB735624, AB741567, AB769128, AB769245, AB775631, AB780479, AB780487, 
AB786677, AB786693, AB807754, AB807770, AB807873, AY180574, AY180582, AY422023, AY862659, 
CY109227, CY109235, CY109243, CY109251, CY109267, CY109275, CY109291, CY109307, CY109315, 
CY109331, CY109427, CY109515, CY109619, CY109651, CY109659, CY109691, CY109715, CY109723, 
CY109803, CY109811, CY109835, CY110171, CY110187, CY110269, CY110327, CY110423, CY110439, 
CY110455, CY110581, CY115905, CY116419, CY116459, CY116520, CY116540, CY116745, CY116878, 
CY116894, CY117062, CY117166, CY117198, CY117376, CY120060, CY121930, CY122062, CY122174, 
CY122223, CY122271, CY122279, CY122287, CY122295, CY125008, CY126267, CY130105, CY130145, 
CY130153, DQ374400, EU239847, GU086114, HE802708, JF510043, JF795118, JF795124, JN029544, 
JN029551, JN029589, JN029604, JN029624, JN029630, JN029636, JN029663, JN029671, JN029679, 
JN244145, JN244148, JN244149, JN244150, JN244153, JN244155, JN244156, JN244159, JN244162, 
JN244163, JN624323, JN809181, JN817558, JN817559, JN817560, JN817561, JN817562, JN817563, 
JN817564, JN817569, JN828571, JN982512, JN982520, JQ041406, JQ254950, JQ639787, JQ711484, 
JQ737222, JQ737230, JQ901659, JQ901663, JQ901664, JQ901669, JQ904462, JQ906577, JQ906578, 
JQ906579, JQ906580, JQ924789, JQ973650, JX051230, JX069082, JX094856, JX151010, JX163257, 
JX175254, JX297588, JX307128, JX307140, JX307190, JX307202, JX307214, JX307256, JX437689, 
JX444806, JX444814, JX444822, JX444830, JX444838, JX454693, JX454701, JX454708, JX454732, 
JX454740, JX454748, JX454764, JX454772, JX465641, JX485429, JX523348, JX570838, JX570846, 
JX570854, JX570870, JX576792, KC599292, KC599313, KC683704, KC693638, KC709824, GQ373089, 
CY087172, JF795087, GQ373087, EU753347, CY098839, JQ356880, KC417057, GQ202062, GQ335499, 
GQ373098, HM751179, GQ335482, GQ373091, EU532042, JF906207, JN653626, JF519792, JF795071, 
JF519794, GU474575, JQ356879, JF519795, JF795079, HM751195, GU182215, KC417056, JX312545, 
EU753339, JQ041404, FJ581428, JN653632, GU474559, GQ373093, JF519797, HM998915, JN653631, 
EU414523, FJ492972, JN653634, GQ202048, EU414524, FJ793445, JN653627, JN653636, KC464599, 
FJ499469, JN869531, FJ793301, JN653633, JF795103, GU474583, JN653624, JF795047, JQ356878, 
JN869539, GU474567, JN653625, JF795063, FJ793341, CY098682, GU474599, CY087180, JN869547, 
JN869524, CY087188, GQ373090, JF795095, FJ547484, JF519793, FJ793349, GQ202042, GU474607, 



 
 

JN653637, FJ534544, FJ492971, JN653622, JN653635, GQ202054, JF519789, GU474551, GQ373088, 
JN653630, GQ335507, HM998923, FJ793397, JN653628, FJ793357, JF795145, JX565020, JN653623, 
JF519796, JN653629, HM751155, JF519791, JF519790, GU474591, CY063663, JN244158, HQ244416, 
JN244160, HQ244408, JN029687, JN244157, JN244161, GU060483, AF156407 
 

 
M:  
KC899672, KC885959, AB299824, AB684174, AB728491, AB741569, AB769130, AB775633, AB780481, 
AB780489, AB786679, AB786695, AB787277, AB807756, AB807772, AB807875, CY109229, CY109237, 
CY109245, CY109253, CY109269, CY109277, CY109293, CY109309, CY109317, CY109333, CY109429, 
CY109517, CY109621, CY109653, CY109661, CY109693, CY109717, CY109725, CY109805, CY109813, 
CY109837, CY110173, CY110189, CY110271, CY110329, CY110425, CY110441, CY110457, CY110583, 
CY116743, CY116876, CY116892, CY117060, CY117164, CY117196, CY117374, CY120061, CY121928, 
CY122060, CY122172, CY122221, CY122269, CY122277, CY122285, CY122293, CY125010, CY125213, 
CY126265, CY127800, CY130103, CY130143, CY130151, DQ374402, GQ335493, GQ335501, GQ335509, 
GQ335518, HE802710, HE802718, HE802742, JF510042, JF795119, JF795125, JN029545, JN029565, 
JN029591, JN029605, JN029626, JN029631, JN029637, JN029665, JN029673, JN029681, JN244122, 
JN244123, JN244124, JN244125, JN244126, JN244128, JN244131, JN244137, JN244138, JN244140, 
JN641314, JN817531, JN817532, JN817533, JN817534, JN817539, JN817541, JN817542, JN817543, 
JN828573, JN982514, JN982522, JQ041414, JQ254977, JQ639789, JQ711483, JQ737224, JQ737232, 
JQ901691, JQ904463, JQ906585, JQ906586, JQ906587, JQ906588, JQ924788, JQ973648, JX051232, 
JX069084, JX094857, JX151008, JX163259, JX175256, JX297590, JX307121, JX307133, JX307183, 
JX307195, JX307207, JX307249, JX312543, JX437684, JX444804, JX444812, JX444820, JX444828, 
JX444836, JX454691, JX454699, JX454707, JX454730, JX454738, JX454746, JX454762, JX454770, 
JX465643, JX485427, JX523350, JX570836, JX570844, JX570852, JX570868, JX576787, KC599293, 
KC599315, KC683706, KC693633, KC709826, CY024499, CY076946, CY076726, CY077001, CY077017, 
CY077057, CY077025, CY075041, CY077049, DQ997170, DQ376681, DQ376654, AY340089, CY005531, 
CY019403, EF205165, GQ176135, GU433346, CY055178, CY061888, HQ285889, AB490829, HM346518, 
HQ200588, CY064953, AF509053, CY060434, CY060361, CY038421, CY038461, CY064945, CY046161, 
CY060222, CY060311, CY060377, CY043857, GQ227608, GQ907335, GQ907351, GU182225, GU186657, 
GU186778, GU052246, GU052240, GU052947, GU052314, GU052020, GU052815, GU052382, GU052404, 
GU053031, GU052803, GU052352, GU052962, GU052276, GU052511, GU052541, GU053111, GQ907327, 
CY044033, EF112367, CY043825, CY021374, HQ283360, GQ404600, GQ404647, GQ404573, CY022702, 
CY025070, CY020606, CY024755, CY024867, GQ907311, CY061611, CY061603, HM570059, AB586878, 
AB586838, CY029999, CY049783, CY049791, CY049807, CY049799, EF597293, CY024883, GQ176127, 
GQ176111, CY049767, CY049759, CY049775, CY021502, EF124100, EF124079, EF124080, EF492255, 
EF154995, EU050004, EF155018, EF154984, CY048398, CY048566, CY046185, HM172163, HM114596, 
AB538495, AB538497, HM144863, HM144858, HM144887, HM144753, HM144895, HM144836, HM144764, 
HM144798, HM144823, HM144822, HM144743, HM144740, HM144817, HM144876, HM144852, HM144732, 
CY062551, HM144828, HM144855, HM144733, HM144850, HM144728, HM144893, HM144736, HM144734, 
AB546183, AB450632, CY036200, CY036160, AB473546, CY028669, CY034759, CY031029, AB473941, 
EU835746, EU835750, EU835749, EF492259, EU516306, EU532031, EU532036, EU402399, EU147296, 
FJ784876, FJ784879, EU743136, EU636687, EU152240, EU580555, FJ434375, CY005759, CY005814, 
CY005625, CY005673, AF144306, AF046082, AF359560, AF216727, AY075035, AF509063, AB212283, 
AY737292, DQ320990, DQ320956, DQ320962, DQ363928, DQ095647, CY005590, CY005770, CY005606, 
AJ410576, AJ410568, AJ619676, AF523500, AF156458, AF156461, AY253755, AF523490, CY005501, 
AF523492, AF523493, DQ064388, DQ064384, DQ226101, DQ226102, DQ226105, AB285097, CY021382, 
CY015040, AB304150, DQ482665, EF597298, CY014453, EF124056, EU163429, EU233716, EU233740, 
EF124040, EF124081, EF124182, EF124170, EF124184, EF124068, DQ376685, CY022686, CY021542, 
CY021550, CY022670, EF597302, DQ376688, DQ376658, DQ376683, DQ376689, DQ376660, DQ376674, 
DQ376666, DQ376677, DQ376657, CY022638, CY022622, CY025198, EF597277, CY015090, CY022646, 
EF063506, EF154980, DQ997155, EF155041, EU086267, DQ997472, EF155007, DQ485227, AB507267, 
GQ148826, GQ148831, CY038397, CY038437, CY041371, GQ227555, GQ290470, CY041267, CY041411, 
CY041403, GQ162787, CY040977, DQ492918, CY029275, CY061619, CY029184, FJ432779, FJ432755, 
FJ432771, DQ320980, EF124161, EU158116, EF597276, EF597272, AY862615, EU753325, CY029142, 
EU753293, EU753349, DQ492961, EU271940, EF597290, DQ251445, EU158114, EU158115, EF681881, 
HQ165999, CY098841, AB569482, AB569530, AB569538, AB569570, AB612887, CY076895, CY077087, 
CY080398, CY098447, FM163443, FM177122, GU121385, GU252817, HM627948, JF916708, CY098817, 
CY098825, CY063484, CY094912, HQ014755, HQ014763, HQ014771, HQ014779, HQ014827, CY077458, 
CY077498, CY077514, CY077553, CY079212, CY079236, CY079244, CY087841, CY089424, CY098225, 
CY098241, DQ991315, DQ991331, GU050406, HQ871934, AB268555, AB593434, AB593466, AB593474, 
CY077625, CY098527, JF682624, JN966908, CY077661, CY088722, JN605376, JN605377, JN605378, 
JN605379, JN716324, JN716325, JN716326, JN716327, JN716328, HQ221640, JN646734, JN646735, 
JN646737, JN646739, JN646740, CY095593, AB562340, CY077653, CY088772, CY092178, CY094896, 
CY098543, EF597291, EU559257, GQ373121, JF745933, JF800145, JF965220, JF965222, JF965223, 
JF965224, JF965228, JF965239, JF965243, JF965248, JN852796, AY862627, FJ802404, CY029030, 
CY014195, CY030464, GQ414931, CY030394, EU158117, EU616869, AB428690, EU158112, FJ793327, 
FJ793351, FJ793335, FJ793303, FJ793391, FJ803189, GQ414945, AB430755, AB428677, AB428702, 
AB436804, AB428675, EU819138, AB300234, AB282880, AF098568, AY664682, AY340088, GQ414944, 
AB428693, AB428706, AF098560, AF098567, AF156464, AY664679, AY664684, AY664686, EF597288, 
GQ414936, GU086239, AB300041, GQ414939, AB428720, GU724156, AB586758, EF124156, CY023707, 
CY024011, CY023571, EU819132, EU819136, CY023099, CY024051, CY023371, CY023731, CY023347, 
CY023883, CY023531, CY024699, CY023267, CY024611, CY023443, CY024643, EU819135, EU301260, 
EU599313, CY080577, GU361295, GU361288, GU361274, GU361273, GU361283, GU361292, GU361276, 
GU361293, GU361302, AY684909, FJ010978, CY099364, AF508684, AF156467, AF508691, AF508697, 
AF508694, HQ221642, HQ221645, HQ221650, AF508699, DQ299846, DQ299862, DQ492942, GQ414933, 



 
 

DQ320954, CY029658, CY036096, EF597289, EU158120, GU247917, JN087363, EU301249, EU301244, 
EU301252, EU301255, JN087099, EF597295, GU396844, GU396845, GU396846, GU396849, GU396852, 
GU396855, GU396856, GU396860, GU396862, CY047982, JN087163, AF222663, AF508689, CY103961, 
JN087235, JN087219, GU247918, GU247927, JN087331, JN087355, JN087179, GU122045, GU122044, 
HQ143704, AB292791, AB509306, AB378685, AB509291, AF536721, FJ793447, FJ793423, FJ793439, 
CY060163, CY060159, CY060166, AB511901, EF597292, AB511897, AY585386, AY585397, AY585381, 
AY585391, AY585394, AY585383, AY422018, CY055143, CY055151, CY055159, AB677934, EF041496, 
EU239838, AY180514, AY180522, AB300049, EU492526, GU052519, DQ107409, EU050057, HM751157, 
CY023491, GQ373132, JN869519, EF175671, CY024371, AB769247, CY023819, EU050054, EU050043, 
EU050061, EU050072, EU050046, JF795097, JN653656, GQ373130, JN869549, JQ356890, EU050033, 
GQ373119, JN653658, EU050071, FJ499466, CY087190, CY023683, KC464601, CY023795, CY023747, 
GU474593, EU050070, JN869533, HM751189, CY023403, CY023619, EF155046, CY023675, CY024523, 
CY023523, EU050074, CY023779, GQ202039, HM751181, CY023427, EF155043, EU050053, EU050063, 
JN653667, GQ373125, EF155050, EF155052, JN653661, GQ373126, EF155039, JF795081, GQ373124, 
HM751197, EU050050, AB727569, EF155040, CY023835, GU474601, CY023643, JN653663, CY023667, 
GQ373134, GU474561, GQ373120, GQ373129, GU474569, CY087182, JF795057, JF906209, GQ202059, 
JN869526, CY023635, JN653654, EU050035, EU050059, EU050052, CY023651, JF795041, EU050047, 
CY023739, JN653657, EF155049, HM751165, EU050065, GU474553, JN222383, EU050076, CY023787, 
GU182209, CY023811, EU050069, JN653665, GQ373122, EU050040, AB735626, CY024403, CY024531, 
CY023515, EU050042, HM998917, EU050073, EF155042, JQ228392, FJ534541, CY024363, GU474577, 
HM144731, EU050064, JF795147, KC417051, EU050067, JF795073, EU050039, JF795065, CY024555, 
GQ373131, EU050032, EU050049, CY023827, CY023499, GU474609, EF155044, JQ356892, JN869541, 
EF155045, EU882860, KC417049, JF795089, JQ901685, EF155051, EU050056, EU050036, JN653666, 
CY024331, EU050027, JQ901686, JQ041412, EU050045, GQ202045, EF155047, JN653664, GQ373123, 
JN653669, JQ356891, HM998925, EU050028, EU050041, JN653659, GQ373128, EU050066, JN653662, 
JN653668, CY024547, EU050048, CY023507, CY023323, EU050060, CY024043, EU050051, CY023659, 
EU050037, CY063665, GU596987, JF795049, GQ202051, CY087174, CY024539, CY023483, GU474585, 
CY023763, EU050044, GQ373133, JN653660, CY024379, JF795105, EF155048, EU050077, EU050025, 
EU086248, EF155038, FJ581432, JQ901689, CY023691, CY024507, KC417050, CY023843, HM751173, 
EU050075, EU532033, EU050062, CY024467, JN653655, EU050068, JQ901681, GQ373135, HQ244418, 
JN244142, JN244134, JN029688, GQ404575, HQ244410, JN244136, JN244135, AF156463 
 
 
NS:  
KC885960, KC899673, DQ064469, EU753294, AY253756, FJ793328, EU516307, CY076949, CY076727, 
CY077020, CY077060, CY075042, CY077052, HM346521, CY061889, HQ285890, DQ299865, DQ485228, 
CY043828, CY060435, CY060378, CY060312, CY060209, CY060362, FJ802405, AF523510, CY055179, 
GU052317, GU052385, GU052522, GU052818, GU052279, GQ907338, GQ907354, GQ227609, GQ907330, 
GU052805, GU052407, GU053113, FJ793336, FJ793392, CY064954, CY028263, CY021505, CY020609, 
CY025073, CY061622, CY061614, GQ176108, FJ803187, AB586839, AB586879, AF098575, AF098576, 
CY049776, CY049760, CY049768, EU050354, GQ414965, GQ414970, GQ414969, GQ414972, DQ226127, 
CY046186, GQ176124, CY023812, CY023484, CY023660, EF155260, EF155214, CY023708, CY046162, 
GU433352, HM144967, HM144921, HM145032, HM145005, HM144908, HM144911, HM145027, HM144992, 
HM144991, HM145062, HM144932, HM144904, HM144986, HM144997, HM145045, HM145019, HM144901, 
HM144902, HM145056, HM145064, HM144900, HM145021, HM144896, AB538501, AB538503, AB546184, 
HM570062, CY028672, CY031032, AB473942, AB473547, CY034762, EU835744, EU835745, EU753326, 
EU532050, EU532055, EF492341, FJ415613, FJ432782, EU152241, EU580556, CY020505, EF155266, 
CY023532, CY023508, CY023524, CY023748, CY023740, CY024044, CY023644, CY023500, EU050353, 
CY023444, EU050339, EF155199, EU050283, CY024012, EU050327, EF155237, CY024052, EF155270, 
EU050355, EU050347, CY024500, EU050322, CY024700, EF155203, CY024612, DQ997470, CY023884, 
EU086275, CY023732, EF063541, CY022625, CY015093, CY022705, CY021385, EF681882, EF597367, 
EF597383, EU158145, CY022641, AB304151, EF597393, CY024750, EF597395, CY022649, EU158146, 
CY025201, EU158147, EU158150, EU158142, EF597368, EF597384, DQ251446, CY005534, CY005404, 
CY005761, AJ344031, AY862675, CY009376, CY005816, CY005628, CY005675, CY005701, AF046083, 
AF098569, CY005609, AJ410594, AJ410577, AY342422, AJ619678, AF508721, AF508719, AF523511, 
CY006019, DQ064465, AY664736, AY664739, AY664741, AY664743, DQ226123, DQ226124, DQ376765, 
DQ376766, DQ376767, DQ376775, DQ376781, DQ376786, DQ376787, DQ376791, DQ376796, DQ376797, 
DQ376794, DQ683038, GQ229259, GQ148854, AB507268, GQ148859, CY038462, CY038398, CY038438, 
CY041270, GQ290471, GQ162789, EU271939, EF155258, EF155226, EU158144, HQ166000, AB569483, 
AB569531, AB569539, AB569571, CY076896, CY077088, GU121386, JF916709, CY077946, CY085778, 
CY098226, CY079215, CY079247, CY098528, CY094915, JN605388, JN605389, JN605390, JN605391, 
JN716339, JN716340, JN716341, JN716342, JN716343, CY077461, CY077501, CY077517, CY077556, 
CY087844, CY088725, GU050558, HQ871936, CY081268, CY091596, AB268556, AB593435, AB593467, 
AB593475, CY077628, CY077656, CY077664, CY095596, JF800148, JN966909, JN087220, CY098242, 
JQ228394, HQ221604, JN087364, CY094899, JN852799, JN087100, JN087180, CY098448, EF597382, 
GQ373142, GQ373144, GQ373150, JF745934, JF965260, JF965271, JF965275, JF965280, JF965292, 
JF965294, JF965295, JN646746, HQ221606, AB586759, GU086260, CY029031, AY862663, CY037956, 
CY038027, CY037979, EU599315, AF156475, AF156478, AF156481, GQ414960, EU301350, CY023492, 
AF508710, CY080578, GQ414959, EU636688, CY055144, CY055152, CY055160, HQ014756, HQ014780, 
CY023836, CY023572, CY024644, EU301355, CY023372, CY023348, CY023268, JN087164, DQ997166, 
EU233719, EF205186, CY019404, GU182226, EU402402, HQ200589, DQ363927, GU186660, CY014456, 
CY030395, CY030000, CY038422, CY021377, CY014256, EF124614, CY040978, EF124623, EF124637, 
EF124521, HM172265, HM114597, CY036161, CY030465, CY036201, CY036097, CY029276, CY029185, 
AB450648, CY029143, EU147297, FJ784863, FJ784860, EF124609, EU233743, EU163430, CY014196, 
DQ997286, EF124509, EF112391, EF124493, EF124635, EF124532, EF124533, DQ997159, AY075036, 
AF509079, AF509089, AB212284, AY737285, DQ321187, DQ321153, DQ095707, AF222673, CY044036, 



 
 

CY098826, FM163444, FM177123, GU252818, CY080399, CY098818, CY063485, GU050409, HM627949, 
CY098698, CY098719, CY098740, CY088773, JN646741, JN646742, JN646744, JN646747, FJ010979, 
DQ321177, JN543555, AF156472, EU301347, CY023100, AF508715, CY062552, AB292792, CY048567, 
JN087332, GU396908, GU396909, GU396912, GU396915, GU396918, GU396923, DQ299849, JN543560, 
GU361457, GU361427, GU361438, GU361455, GU361450, GU361454, GU361428, GU361430, AF508705, 
DQ493183, EU616870, EF124553, EF597363, DQ321159, CY099365, DQ321151, JN543540, JN543541, 
EF124534, DQ493206, DQ493225, CY048399, CY029659, CY089425, AJ316062, HQ221609, HQ221614, 
EF597386, AB275616, AF536731, CY103962, JN087236, CY047983, FJ434366, EU239855, DQ374403, 
AY585449, AY585444, AY585461, AY585458, AB677935, AY422027, GU122086, GU122091, FJ793424, 
FJ793440, GU052965, AB282881, AB684175, AB741570, AB769131, AB775634, AB780482, AB780490, 
AB786680, AB786696, AB807757, AB807773, AB807876, AY180605, AY180645, AY342421, CY109238, 
CY109246, CY109254, CY109270, CY109278, CY109294, CY109310, CY109334, CY109430, CY109518, 
CY109622, CY109654, CY109694, CY109718, CY109726, CY109806, CY110174, CY110190, CY110272, 
CY110330, CY110426, CY110442, CY110458, CY110584, CY115908, CY116422, CY116462, CY116523, 
CY116543, CY116746, CY116879, CY116895, CY117063, CY117167, CY117199, CY117377, CY122063, 
CY122175, CY122224, CY122272, CY122280, CY122288, CY125011, CY126268, CY130106, CY130154, 
HE802711, JF795120, JF795126, JN029546, JN029553, JN029606, JN029627, JN029638, JN244248, 
JN244249, JN244250, JN244251, JN244252, JN244253, JN244256, JN244260, JN244263, JN244266, 
JN641353, JN809235, JN817519, JN817520, JN817521, JN817522, JN817524, JN817525, JN817529, 
JN828574, JN982515, JN982523, JQ041418, JQ254978, JQ639790, JQ711487, JQ737225, JQ737233, 
JQ901692, JQ901696, JQ901697, JQ901702, JQ904464, JQ906589, JQ906590, JQ906591, JQ906592, 
JQ924793, JQ973649, JX051233, JX069085, JX094858, JX151011, JX163260, JX175257, JX297587, 
JX307126, JX307138, JX307188, JX307200, JX307212, JX307254, JX444807, JX444815, JX454709, 
JX454741, JX454749, JX454765, JX454773, JX465644, JX485430, JX523351, JX570837, JX570845, 
JX570853, JX570869, JX576790, KC683707, KC709827, FJ547485, JX312546, CY023828, KC464602, 
KC417058, EU532052, JN653680, EU250013, JF795042, GQ335494, HM751174, HM751166, HM751182, 
GU086117, AB769248, GU474594, CY023844, JN653671, GQ373143, AB766243, JN653670, GQ335517, 
FJ793352, GU474602, JN653685, CY087191, JN653683, AB769139, FJ793448, JN653681, FJ534540, 
EU753342, JN653678, EU753350, JF795098, JQ356894, JN653677, JN869550, GQ202058, JN869527, 
EU532046, JQ356893, GQ335502, JN653673, JN653676, GQ335510, HM751158, GQ373139, CY087183, 
JN571295, FJ793360, GQ373141, GQ373140, AB735627, GU474610, JN653679, GQ373138, GQ373148, 
JF795058, JN869542, JF795090, GU474586, GQ373137, AB727570, JQ356895, GQ202050, HM998926, 
GU474578, GU086109, JF795148, JN869534, JN653674, CY099014, GQ335474, HM998918, EU532045, 
FJ793304, JN653684, CY087175, FJ793344, GU474562, KC417059, JN653672, JF795106, GQ202044, 
CY023820, JQ041416, JF795082, GQ335483, JF795066, GU474554, JN653682, HM751190, GU474570, 
HM751198, JF795074, JF906210, FJ581433, GQ202038, JF795050, KC417060, FJ499465, EU935069, 
JN653675, EU935068, JN244265, JN244268, GU060485, JN029689, HQ244419, JN244264, HQ244411, 
AF156477 
 
 
H7:  
KC885956, KC899669, AB269695, CY014718, AJ493472, AJ493467, GU052999, JX307228, JX307226, 
JX307223, JX307192, JX307189, JX307182, JX307175, JX307159, JX307152, JX307150, JX307147, 
JX307130, JX307120, JX307118, GU052938, AJ493468, JX307255, JX307216, GU053007, AJ493470, 
AJ493469, JX307178, AJ493471, AJ493466, GU052969, GU052976, CY025173, CY024890, CY024882, 
CY077016, EU158111, CY025125, CY020685, GU052984, GU052992, GU053015, FJ803190, CY029905, 
CY028684, AY586411, AY586409, AJ627491, FN386467, AJ580353, AJ493216, AJ493214, AJ489520, 
AJ493215, AY999978, AY999979, AY999980, AY999982, AY999983, AY999984, AY999985, AY999986, 
AY999987, AY999988, AY999989, AY999990, AY999991, AY338457, EF015551, CY020597, CY020613, 
CY021501, CY020581, EU158109, CY021493, CY021357, EU158110, CY021485, CY020589, CY021365, 
CY020605, CY024738, CY021509, CY022613, CY025157, CY021533, CY015014, CY024898, CY024858, 
CY024762, CY025117, CY021557, CY025133, CY025109, AB438941, CY031611, CY034750, CY028660, 
CY031028, CY028668, AY338458, AJ491720, AJ493212, AJ493213, AJ493217, CY095538, CY095570, 
DQ991304, DQ991320, DQ991336, CY095522, CY095530, EU391536, AY338455, CY096612, EU158107, 
CY095562, EU158100, EU158106, AF202255, HM150745, AJ704810, AJ704811, AJ704812, AM087223, 
AM087214, DQ838511, CY095585, DQ838515, DQ838514, EF576659, DQ838512, DQ838513, DQ838510, 
AF364135, AF364136, AF364137, AF364138, AF364139, AF364140, AF364142, AF364143, AF364144, 
AF364146, AF364148, AF364149, AF364151, AF364152, AF364160, AF364164, AF364166, AF364167, 
AF364168, AF364169, AF364170, AF364171, AF364172, GU121458, JN244242, CY107846, CY107853, 
JX307127, JX307132, JX307180, JX307204, JX307206, JX307213, JX307238, JX307248, FJ767717, 
FJ767713, AY586410, JX515663, CY021405, CY095514, CY099605, FJ750873, HM849003, CY095546, 
JQ906573, CY022661, JN244230, CY043840, JX307194, CY096611, CY095600, HQ283357, CY021541, 
CY025189, JN244229, JN244244, JN029543, GQ401157, FJ767719, AB516424, JQ906575, AB558254, 
CY022669, JX307258, EU158108, CY095506, CY099613, FJ750852, FJ767721, JN244240, FJ750872, 
FJ750862, FJ767723, AB558255, JN244245, AB755793, FJ803198, GQ247853, AB558262, HE802065, 
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